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FUNDAMENTAL DUTIES

(a)

(b)

(c)

(d)

(e)

()

(2

(h)

(1)
Q)

(k)

It shall be the duty of every citizen of India :

to abide by the Constitution and respect its ideals and
institutions, the National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired
our national struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of
India;

to defend the country and render national service when
called upon to do so;

to promote harmony and the spirit of common
brotherhood amongst all the people of India transcending reli-
gious, linguistic and regional or sectional diversities;
to renounce practices derogatory to the dignity of women;

to value and preserve the rich heritage or our composite
culture;

to protect and improve the natural environment including
forests, lakes, rivers and wild life, and to have compassion
for living creatures;

to develop the scientific temper, humanism and the spirit of
inquiry and reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual
and collective activity so that the nation constantly rises to
higher levels of endeavour and achievement;

to provide opportunities for education by the parent or the
guardian, to his child or a ward between the age of 6-14 years
as the case may be.
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About This Textbook...

Dear Teachers,

With a mission to spread computer literacy on a fast track, the Gujarat
Government has provided latest computer equipment to more than 6000 aided
schools under the ICT@School program. As a new policy initiative, all the
schools are given the Ubuntu (a variant of Linux) Operating System and other
Open Source software packages so that schools can freely use and exchange
the software without bothering about the licensing issues. Since earlier textbooks
were largely based on proprietary software, there was a need to rewrite the
textbooks based on new syllabus. This was also necessary in view of the fact
that the 8th standard has been transferred to primary section. Therefore, new
content has been provided for 9th to 12th standard in a phased manner based
on the open source Operating System and compatible open source software tools

for various topics of computer studies.

This textbook for 10th standard is the second in series for the subject of 'Computer
Studies'. Students have already learnt Open Source Operating System-Ubuntu,
Open Office Word Processor Writer, Presentation tool Impress and some concepts
of Internet surfing, searching, email, file downloading etc. as well as security in
Oth standard. In this textbook of 10th standard, they will be initially introduced
to basic markup language HTML for presentation of web pages and contents.
The Spreadsheet component of Open Office Calc is also discussed in detail.
Later they will be learning the problem solving method and the C programming
language. For easy comprehension of the language, numerous examples have been
given along with explanation. We believe, learning programming will help students

to develop logical thinking capabilities.

We hope this coverage will be useful to the students in 10th standard and you
will enjoy teaching and conducting practicals using open source Ubuntu operating

system and tools.




Dear Students,

Since you now are quite familiar with various definitions around computers, open
source operating system Ubuntu as well as other operating systems available in
public domain, Open Office components of word processing and presentation
tools, Internet and its uses. It is now time to move further and learn advanced

topics such as HTML, Spreadsheet Calc and C programming language.

In this textbook the essentials of markup language HTML are covered in chapters
1 to 4. In these chapters, full explanation is given for evolution of HTML, Structure
of HTML document, necessary tags for creating documents with examples. Head
and Body elements along with their attributes are again explained with relevant
examples. Finally how to handle images, lists and tables within HTML code 1is
presented and explained through various illustrations. Chapters 5 to 8 cover the
Open Office Spreadsheet component Calc, Coverage of Calc includes Data Editing
and Formatting, Calc Functions and generating Charts. Since elementary knowledge
of problem solving and programming is very essential, Introduction to C
Programming covering Data types, Operators, Expressions, I/O operations,
Decision Structures, Arrays and Loop Control Structures and C Functions are
covered in chapters 9 to 16. Numerous examples covering the described features

have been presented at appropriate place with explanation.

It is expected that if you carefully study the text and practice the laboratory
exercises, you will develop reasonable confidence in working with HTML, Calc
and C Programming which are although elementary but quite essential topics in

understanding computer applications.




Working of the Internet and HTML

Computers are widely used in variety of applications. When computers are connected with each
other they can share resources. Such group of connected computers is known as a computer network.
The Internet is collection of such multiple computer networks, hence known as network of networks.
On the platform of the Internet, a distributed information system exists, which is called World
Wide Web, WWW or Web in short. The notion of the Web was conceived in 1991 by Tim Berners-
Lee (figure 1.1), while consulting at CERN (a European Organization for Nuclear Research,
http://cern.web.cern.ch/CERN/) in Switzerland. The Web is a repository of multimedia information
on the internet platform. The web content in form of web pages is explored using browsers (special
applications to retrieve and view web information). On these web pages, links are placed pointing
towards different locations. These links are known as hyperlinks. Clicking on such hyperlink, one
can redirect himself to an intended location. This operation is
known as following the hyperlink. Any content such as text,
picture, graphics, etc. can be embedded with such hyperlink.

The content and hyperlinks cannot be directly expressed on the
Web. Hyper Text Markup Language (HTML), is needed to
describe how a web page should be displayed by a web
browser. Thus the HTML is considered as a language for
describing web pages. The HTML is a documentation language
to mark content of web pages such as heading, title, table, image,
etc. It is machine independent and all Internet browsers accept
the content written using HTML code.

Figure 1.1 : Tim Berners-Lee
HTML is a kind of markup language. A markup language is

a set of tags that enables additional information (besides the content) on how to present the web
content. HTML files are text files that contain additional formatting markup information in form of
tags along with its content. The HTML is the most popular markup language; and it offers fixed
set of tags. HTML is derived from of SGML (Standardized General Markup Language), which
was developed by the International Organization for Standards (ISO) in 1986 to facilitate the sharing
of machine-readable documents.

An HTML code is thus a combination of content to be displayed on a web page using browser
and tags that helps in guiding the presentation of the content. Without such building block codes,
it is impossible to display content on web pages. This makes HTML coding compulsory utility for
web page creation, interpretation and presentation.

A Simple HTML Document

Let us create a simple web page that discusses about rainbow using HTML. The contents of the
web page are shown in table 1.1.
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RAINBOW

Rainbow consists of seven colours. These colours are Violet, Indigo, Blue,
Green, Yellow, Orange and Red. They are also acronymed as VIBGYOR.

Rainbow is caused by reflection of light in water droplets in the Earth's
atmosphere, resulting in a spectrum of light appearing in the sky. It takes
the form of a multi coloured arc.

Table 1.1 : Text to be displayed on web page using HTML

HTML code to display the contents shown in table 1.1 is given in code listing 1.1.

<html>
<head>
<title> About Rainbow
</title>
</head>
<body>
<hl> RAINBOW </h1>
<p> Rainbow consists of seven colours. These colours are
Violet, Indigo, Blue, Green, Yellow, Orange and Red.
They are also acronymed as VIBGYOR.
</p>
<p> Rainbow is caused by reflection of light in water
droplets in the Earth's atmosphere, resulting in a
spectrum of light appearing in the sky. It takes the
form of a multi coloured arc.
</p>
</body>
</html>

Code Listing 1.1 : Sample HTML Code

Observe that besides the content about rainbow, code listing 1.1 also displays several sets of angular

brackets with words or letters within them. These brackets and words inside them are known as tags.

A tag is made up of letters, words and numbers enclosed between a left and right angular bracket.
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A combination of opening and closing tag along with some content between the two tags
forms an element. An HTML element may be empty or can have some attributes to specify the
additional formatting and publishing instructions. Figure 1.2 illustrates structure of tags and elements

with an example.

a4 A
Opening Tag Content Closing Tag

<title> About Rainbow </title>

Element
\. 5

Figure 1.2 : An HTML element

Figure 1.2 indicates that <title> About Rainbow </title> forms an element of the HTML code.
Observe that a closing tag contents are preceded with a forward slash (</title>). It marks the end
of an element. Together, the pair of tags and the content within them forms an HTML element.
The title tag here defines title of the web page generated by the HTML code.

Another example of such element is as follows :

<h1> RAINBOW </h1>
Here hl tag refers to heading.

As stated above, content available between <h1> and </h1> is identified as heading and presented
as heading. Similarly, content available between <p> and </p> is identified as paragraph and presented
as paragraph text. The whole document is embedded between opening <html> and closing
</html> tags.

To view how this page will look in a browser, follow the given steps :

Step 1 : Open gedit editor using Applications = Accessories = gedit. The gedit is a general
purpose text editor for the GNOME (part of a project called GNU, free software by
MIT) desktop environment, Mac OS X and Microsoft Windows. Alternatively you may

use a shortcut available for the gedit editor at the header row of the screen.

Step 2 : Type the HTML contents of code listing 1.1 in the empty gedit Window. Figure 1.3
show the look of the gedit editor after you have typed the code. Save the code as
"pl.html", by selecting save option shown at the header row of the editor. Note that
the HTML file can be saved with html or htm extensions. Figure 1.4 shows method

to save the code.
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086 *Unsaved Document 1 - gedit

& | Oren v :E;Save = 4 Undo ir Cl\ (;t

*Unsaved Document 1 ¥

<html=
<head>
<title> About Rainbow
</title=
</head=
<body=
<hl> RAINBOW
</hl>
<p> Rainbow consists of seven colours. These colours are Violet, Indigo,
Blue, Green, Yellow, Orange and Red. They are also acronymed as VIBGYOR.
</p>
<p> Rainbow is caused by reflection of light in water droplets in the Earth's
atmosphere, resulting in a spectrum of light appearing in the sky. It
takes the form of a multi coloured arc.
{fph
</body>
</html>

PlainText ¥ TabWidth: 8 ¥ Ln 19, Col 1 iNs |

Figure 1.3 : The HTML code written in gedit editor

& ® SaveAs...

Name: pl.htmi
Save in folder: !m | v
+ Browse for other folders

Character Encoding:

B Uine Ending:

Figure 1.4 : Save As... dialog box

Step 3 : Open a browser such as Mozilla Firefox or any other browser that is installed on your
computer. Select File = Open File, you will see an open file dialog box. Select the
file that you want to open and click on Open button. Alternatively, you may double click
on the file. Figure 1.5 shows the look and feel of the file when opened in Mozilla Firefox.
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£ ® ® About Rainbow - Mozilla Firefox

File Edit View History Bookmarks Tools Help
C 4,\ 0| | file:ji/homejpss/Desktop/tml screens/pl.htm v v 1

B Most Visited v ¢ Getting Started [jjLatest Headlines v

RAINBOW

Rainbow consists of seven colours. These colours are Violet, Indigo, Blue, Green, Yellow, Orange
and Red. They are also acronymed as VIBGYOR.

Rainbow is caused by reflection of light in water droplets in the Earth's atmosphere, resulting in
a spectrum of light appearing in the sky. It takes the form of a multi coloured arc.

Done
Figure 1.5 : The web page generated through the HTML code in a browser

It is to be noted that the tags used in HTML code are not case sensitive. The tags may be written
in uppercase letters, lower case letters or mixture of upper and lower case letters. Further, multiple
elements can be written in a single line. However, it is advisable to write each element in a new
line with proper indentations for the sake of readability.

Structure of an HTML Document

HTML document is structured into two major parts. The first part is head section and second part
is body section. They are also known as head element and body element. The head section contains
information about the page such as title and description of the page. All these information should
be embedded within the <head> and </head> tags.

The body element is embedded within the <body> and </body>. This is the content which can
be seen within the browser. Both the head and body elements are embedded within the <html>
and </htmlI> tags.

HTML Title

The title of a web page is specified by the TITLE element, which should be placed in the head
section of the document. It is to be noted that a document should have only one title element. It
is used to identify the document content in a general way. Further, the content of title is not a part
of the document text. Because of this, it should be simple text and cannot contain special commands
such as hyperlinks. The title appears as a label of the window displaying the text. The title also
holds a place in a browser's history or bookmark list. It is therefore recommended that title should
be short. In the example HTML code given in code listing 1.1, the title is "About Rainbow". It
appears at the top of the windows displayed as shown in figure 1.5.

HTML Heading Style

HTML document generally begins with heading. In the example shown in code listing 1.1 heading
style 1 (h1) tag is used. Observe the heading RAINBOW shown in the figure 1.5 to visualize how
the heading style 1 looks. There are five more heading styles available in HTML. Heading can be
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created in total six inbuilt sizes named as h1, h2, h3, h4, h5 and h6. These six levels of headings
are described in the HTML code given in figure 1.6.

288 Sourceof: file:///home/pss/Desktop/p2.html - Mozilla Firefox

File Edit View Help
<html> ?
<head>
<title> About Rainbow
</title>
</head>
<body>
<hl> Rainbow </hl>
<h2> Rainbow </h2>
<h3> Rainbow </h3>
<h4> Rainbow </h4>
<h5> Rainbow </h5>
<h6> Rainbow </h6>
</body>
</html>

Figure 1.6 : HTML code for different levels of heading in HTML

The code is entered using the gedit editor. Save the code as "p2.html". When we see the code
in a browser, it presents a view as shown in figure 1.7.

Most browsers display the contents of the <h1>, <h2>, and <h3> elements larger than the default
size of text in the document. The content of the <h4> element is similar to the default content size.
However, one can always redefine the sizes of these headings.

286 AboutRainbow - Mozilla Firefox

Eile Edit View History Bookmarks Tools Help
l...: jﬁ. g | fileyihome/pss/Desktop/p2. himil v & L
R Most Visited v | @) Gelting Started By Latest Headlines »
o] About Rainbow A v
Rainbow
Rainbow
Rainbow
Rainbow
Halnhow
Done

Figure 1.7 : Output of different levels of heading in HTML
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Basic Text Formatting Tags

Besides the heading styles such as h1 to h6, there are more basic formatting tags available in HTML,
which can be used in body section of an HTML code. Some of the useful tags are as follows :

Paragraph tags : <p> and </p>

The <p> tag structures the content into a paragraph. Each paragraph of text should go in between
an opening <p> and closing </p> tag. Following are three valid examples of the same :

<p> This is first paragraph. </p>

<p> The second paragraph is here. This is about multiple
colours of rainbows.

Though it is a temporary event it leaves a great impact
on human mind. </p>

<p> Best of Luck! </p>

Consider the second example from the above listed examples. You may notice the multiple blanks
and carriage returns (where enter key is pressed and text appears on a new line) in the second
paragraph. It is to be noted that such white space will be considered as a single space. When
an HTML code is displayed into a browser, the text will automatically take up the full width of
the screen. If you resize the browser window, the browser will wrap the text onto new lines. Such
white space management allows developer of HTML code to indent the code and add extra spaces

to maintain readability of the code.
Line Break: <br> or <br/>

Unlike all other tags, the <br> element does not have an opening and closing tags. <br> is an
abbreviated form of break. Such tags are known as empty tags. Advanced versions like XHTML
use <br/> tag. Note that there should be a space between 'br' and /.

The <br> just pushes the coming text into next line. In case you need multiple lines, simply use
multiple <br> tags. Examples demonstrating use of the <br> are as follows:

First example <br> <br>
Second example

Using <br> in paragraph forces compulsory break into the content and disturbs text wrapping while
presentation and resizing the browser window.

Preformatted Text

Many a times we want to display text with multiple white spaces and in multiple lines without wanting
to be changed it by the browser. For that, we may embed the content into pre-formatted tag set
using <pre> and </pre>. Any text between the opening <pre> tag and the closing </pre> tag will
preserve the formatting of the given content. Example is as follows :
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<pre>
This is first line.
This is second line.
This is third line.
</pre>
In a browser the text appears along with given indentations. Also try following examples.
Bold : <b> and </b>
This tag is used to display given content into bold letters. The example can be given as follows :
<p> This is the <b> first </b> paragraph. </p>
Here the "first" word is displayed in bold letters.
Underline : <u> and </u>
This tag is used to display given content with underlined letters. The example can be given as follows :
<p> This is the <u> first </u> paragraph. </p>
Here the "first" word is displayed in underlined manner.
Italics : <i> and </i>
This tag is used to display given content into italics letters. The example can be given as follows :
<p> This is the <i> first </i> paragraph. </p >
Here the "first" word is displayed in italics letters.
Strike Through : <s> and </s>

The content of an <s> or <strike> element is displayed with a strikethrough a thin line through
the text. Here the 's' is an abbreviated form of 'strike’. Example of presentation of strikethrough
content is given as follows.

<p> This is the <s> cancelled </s> paragraph. </p>
Here the "cancelled" word is displayed in strikethrough manner.
Type writer font: <tt> and </tt>

The content of a <tt> element is written in typewriter type of fonts, which is also identified as mono-
spaced font (like that of a teletype machine). Example is as follows :

<p> This is the <tt> first </tt> paragraph. </p>
Here the "first" word is displayed in mono-spaced fonts.

There are some other elements which are described in table 1.2.
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Elements Description

<small> and </small> The content is displayed one font size smaller than the rest
of the text surrounding it.

<big> and </big> The content is displayed one font size bigger than the rest
of the text surrounding it.

<sup> and </sup> The content is displayed in superscript.

<sub> and </sub> The content is displayed in subscript.

<acronym> and </acronym> It defines the content as an acronym.

<dfn> and </dfn> It defines a special term.

<gq> and </q> It defines a quote.

Table 1.2 : Some other formatting tags
Anchor Tag

When text is displayed within an HTML document, besides the content and format specification,
some extra information or reference to other entity is needed. Many times further explanation is
also required. Set of such words or text that appears in different colour (generally blue and underlined)
are called hyperlink. A hyperlink is created using an <a> element, where the 'a' stands for an anchor.
Let us modify the file "pl.html" as shown in code listing 1.2.

<html>
<head>
<title> About Rainbow
<fitle>
</head>
<body>
<h1> RAINBOW </h1>
<p> Rainbow consists of seven colours. These colours are Violet,
Indigo, Blue, Green, Yellow, Orange and Red. They are also
acronymed as VIBGYOR.
</p>
<p> Rainbow is caused by reflection of light in water droplets in
the Earth's atmosphere, resulting in a spectrum of light appearing
in the sky. It takes the form of a multi coloured arc.
</p>
<p>
<a href= "p4.html" > Click here to visit Theory of Rainbow. </a>
</p>
</body>
</html>

Code Listing 1.2 : HTML code for showing use of hyperlink
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Save the file as "p3.html". Figure 1.8 shows the output of this code when viewed in browser.

086 About Rainbow - Mozilla Firefox

File Edit View History Bookmarks Tools Help

? @ | file:/ifmome/pss/Desktop/Mtm] screens/p3.html v| v L
i Most Visited ¥ @ Getting Started [ Latest Headlines v

RAINBOW

Rainbow consists of seven colours. These colours are Violet, Indigo, Blue, Green, Yellow, Orange
and Red. They are also acronymed as VIBGYOR.

Rainbow is caused by reflection of light in water droplets in the Earth's atmosphere, resulting in
a spectrum of light appearing in the sky. It takes the form of a multi coloured arc.

Click here to visit Theory of Rainbow.

Daone

Figure 1.8 : Output of p3.html

When user clicks on the hyperlink, an intended file describing the "Theory of Rainbow' must
be opened. Let us create an HTML code for the file referred by the hyperlink as shown in code

listing 1.3.
<html>
<head>
<title> Theory of Rainbow
</title>
</head>
<body>
<h1> How Rainbow Developed </h1>
<p> Rainbow is caused by reflection of light in water droplets
in the Earth's atmosphere, resulting in a spectrum of light
appearing in the sky. It takes the form of multi coloured arc.
</p>
</body>
</html>

Code Listing 1.3 : HTML code linked to hyperlink
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Save the code shown in code listing 1.3 as "p4.html". When you click on the linked (anchor) text
(Click here to visit Theory of Rainbow.) shown in figure 1.8. The contents of p4.html will be loaded
in the browser, see figure 1.9.

286 Theory of Rainbow - Mozilla Firefox

File Edit View History Bookmarks Tools Help

i r ‘? @ | fleyhome/pss/Desktophtmi screens/pd.htmil v v L
B Most visited v @ Getting Started EjjLatest Headlines v

@] Theory of Rainbow v

How Rainbow Developed

Rainbow is caused by reflection of light in water droplets in the Earth's atmosphere, resulting in
a spectrum of light appearing in the sky. It takes the form of a multi coloured arc.

Done
Figure 1.9 : Contents of p4.html

The hyperlink is a way to link two HTML documents by creating a hyper text in a document and
giving reference of the other document to it. A website, which is a collection of many web pages,
manages links through such hyperlink management. Here it is to be noted that, the web pages
we have created are just presenting given content in a formatted way as we have specified them
into the HTML code. Such web page contains only static (fixed) information, hence known as static
web pages.

Absolute or Relative Address

Observe the line <a href= "p4.html" > Click here to visit Theory of Rainbow. </a> shown in code
listing 1.2.

Instead of giving a full address such as http://www.somedomain.com/p4.html, we have given only
the file name "p4.html". Giving just a file name will work only when you have the calling file (p3.html,
also called parent file) and called file (p4.html, also called referred file) in the same directory. The
location of the called file is relative to the calling file. Hence it is known as a relative address. While
the complete address is known as an absolute address. If the referred file is located one directory
above, we may prefix ../ to the filename.

Note :

If no path is provided, the browser will understand that the referred file is located in the same
directory where the parent file is stored.

Attributes to the Tags

To specify more information along with tags, additional attribute accompany the tags. In other words,
attributes tell more about the elements. Attributes always appear on the opening tags of the elements
that carry them. An attribute is made up of two parts. The first part is a name and the second
part is a value.
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The name of an attribute indicates the property to be set. In case of <a> tag demonstrated in code
listing 1.2 has name href. The value is a value to be set to the property. In case of the href, the
value is p4.html (the reference to the link). The values should be in double quotation marks. Between
the name and the value there should be an equal (=) sign. See next section for example showing
how to define a tag with an attribute.

Align Attribute

The align attribute indicates whether the heading appears to the left, center, or right of the page.
By default, the content is aligned to the left of the page. It can take three values as follows.

Left : The content is aligned to the left of the page.

Right : The content is aligned to the right of the page.

Center : The content is aligned to the center of the page.

Following are some examples demonstrating use of the align attributes :

<p align=""right''> This content will be displayed in right aligned form </p>

<p align=""center'> This content will be displayed in center position of the page </p>

There are some attributes which can appear along with every tag. Such attributes are called universal
attributes. Align is such universal attribute. Being a universal attribute, the align attribute can also
go with heading as shown below.

<h1 align="center"> Centered Heading </h1>

When content given in a paragraph is aligned, some spaces are automatically added for adjustment.
The spaces which are inserted automatically are known as soft spaces. If users himself (manually)
inserts some spaces, such hard spaces will be automatically deleted unless the content is written
using <pre> and </pre> tag pairs.

Working with other Editor - SciTE

SciTE is a text editor based on a free source code editing component called Scintilla [http://
www.scintilla.org]. It comes with complete source code and a license that permits use in any free
project or commercial product. The interface of the SciTE is shown in figure 1.10.

086 (untitied) - SciTE

File Edit Search View Tools Options Language Buffers Help
DOBEX ae XDD AQAQAXR BRTO (GO
Untitled
|
||_=1_l:c-=l INS (LF)

Figure 1.10 : Interface of the SciTE editor
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The HTML code written above that prints information about rainbow (See example in figure 1.3)
can be written in the SciTE editor as shown in figure 1.11.

20O rainbow.html - SciTE

File Edit Search View Tools Options Language Buffers Help

DOBEX a XDD RQAQAKR BATO
‘ rainbow.html
- <htmi>
- <head>
<title> About Rainbow </title>
</head>
- <body>
<hl> RAINBOW </hl>
- <p> Rainbow consists of seven colours.
These colours are Violet, Indigo, Blue, Green, Yellow, Orange
and Red. They are also acronymed as VIBGYOR.
</p>
= <p> Rainbow is caused by reflection of light in water droplets in
the Earth's atmosphere, resulting in a spectrum of
light appearing in the sky. It takes the form of a muld
coloured arc.
</p>
</body>
<fhtmi>
|

Figure 1.11 : HTML code in SciTE editor

Notice the menu bar items at the top of the screen shown in the figure 1.11. The menu items include
basic facilities for file operations, editing facilities, searching, viewing, and other tools, options, etc.
Next line beneath the menu items represents some icons for basic operations such as new, open,

save, edit, search, etc. You may open any exiting code in the SciTE editor as follows.
Step 1 : Locate the file you want to open.
Step 2 : Right click on it and choose Open With. You will see interface as shown in figure 1.12.

Step 3 : Select SciTE Text Editor. It will open the file in the SciTE editor. You may note the
indicators for indentations and colour of tags shown by the SciTE. Having such indentations
and tags in different colour separates the content from the tags and increases ease of
reading the code.
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Open rainbow.htm/! with:

Ln'l Vphlluiiihh-wiﬁ uiulllll”

%_r OpenOffice.org Formula
ei" OpenOffice.org Presentation
ﬁ OpenOffice.org Spreadsheet
a./ OpenOffice.org Word Processor
Q Remote Desktop Viewer
.@ Remote Desktop Viewer

./ Report a problem...

(@) Rhythmbox

(S sciTE Text Editor

8l Theme Installer

A Transmission

Programming editor

+ Use a custom command

o Remember this application for "HTML document® files

-

Figure 1.12 : The Open With dialog box

Step 4 : To view the html output in browser select Tools = Go or press F5.

Current Version of HTML

During the process of its evolution the HTML kept its focus on its purpose so that the composing
and publishing content remains effective. With the progress of time, more and more functionalities
were added to the HTML so that it can be useful and compatible with new browsers, new technologies
and ever increasing developer demands. Latest version of the HTML is called HTML 5.0 and is

becoming popular now.
Tags Covered in this Chapter

In this chapter we have discussed the tags mentioned in table 1.3.
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Tag

Description

<a href> ... </a>

Anchors parent file to the referred file through hot text (link)

<b> ..</b>

Displays text in bold fonts.

<body>...</body>

Defines body of the HTML document. Appears within the
<html> tag pair.

<br /> or <br />

Defines line break. It is an empty singular tag.

<hl>...</h1> Defines a first level heading.
<h2>...</h2> Defines a second level heading.
<h3>...</h3> Defines a third level heading.
<h4>...</h4> Defines a fourth level heading.
<h5>...</h5> Defines a fifth level heading.
<h6>...</h6> Defines a sixth level heading.

<head>...</head>

Defines the head section of an HTML document.
Appears within <html> tag pair.

<htmD>...</html> Covers the entire HTML document.
<i> .</i> Displays text in italics fonts.
<p>...</p> Defines a paragraph

<pre>...</pre>

Displays preformatted text.

<> ..</s>

Displays text in strikethrough manner.

<title>...</title>

Defines title of the document. Appears within the <head> tag pair.

<tt> ..</tt>

Displays text in typewriter fonts.

<u> .</u>

Displays text in underlined fonts.

Table 1.3 : HTML Tags Covered in Chapter 1

Summary

In this chapter we learnt how to design a web page using HTML. HTML is a fundamental
utility that describes how the web content is composed, published and retrieved using web browsers.
In this chapter, two important components of the structure of an HTML document such as head
and body are described with some basic tags. Using the information you can create simple web
pages. You may also link multiple web pages created using the anchor tag discussed in this chapter.
Besides providing fundamental concepts of the HTML and history of the HTML,; the chapter also
provides information about editors such as gedit and SciTE to build HTML documents.
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EXERCISE

Write a short note on history and evaluation of HTML.

Explain structure of HTML document by giving a simple example of an HTML document.
What is an HTML element? Give structure of an HTML element.
How to view an HTML document on your desktop?

List any three browsers.

Explain various HTML heading styles by giving examples.

Explain various HTML formatting tags by giving examples.
Explain preformatted text in HTML by giving an example.

Write a short note on anchor tag of HTML.

Define and explain absolute and relative address in HTML.
Choose the correct option from the following :

(1) To display the web content, which mark-up language is needed ?

(a) CML (b) HTML (c) NML (d WML
(2) Which of the following is considered as a language for describing web page ?
(a) HTML (b) WML (c) NML (d) CML
(3) Which of the following is the full form of HTML ?
(a) Hot Text Manipulation Language (b) Hyper Text Manipulation Law
(c) Hyper Text Markup Language (d) Hidden Text Markup Language

(4) Which of the following is the full form of SGML ?
(a) Standardized General Markup Language
(b) System General Manipulation Law
(c) Standardized Genome Markup Law
(d) Standardized Gigabyte Markup Language
(5) Which of the following refers to an HTML element ?

(a) An opening tag, content and a closing tag (b) Angular brackets
(c) Content (d) Any of these
(6) Which of the following can be used to specify additional formatting along with an HTML
element?
(a) Numbers (b) Attributes
(c) Comments (d) Contents

(7) Which of the following refers to a singular tags that do not require content ?

(a) Compete (b) Empty (¢) Nul (d) Void
(8) Which of the following attributes type can appear along with any tag ?

(a) Unique (b) Universal

(c) Trivial (d) Preliminary
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(9) Which type of information can be incorporated in an HTML document ?
(a) Multimedia information (b) Text information
(c) Address and path of filename (d) All of these

(10) Which of the following is an editor to edit an HTML document ?

(@) ScTE (b) BriTE (c) LigHT (d) SpriTE
LABORATORY EXERCISE
1.  Develop a web page that provides introductory information about your school. Give heading

of this page as 'My School'. Use necessary formatting and presenting tags.

2.  Develop a web page that introduces your class. Include information such as your class teacher,
other course teachers and subjects you are learning. Give heading of this page as 'My Class'.
Use necessary formatting and presenting tags.

3.  Modify the web page created in question 1 of this exercise; to create a reference to another
web page you have created in question 2 of this exercise. Set hot text in such a way that,
when it is clicked, from the 'My School' page it will jump to the "My Class' page.
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Head Section

An HTML document is divided into two sections called Head and Body. The head section of
the HTML document provides necessary information about the HTML document. The content of
the head section is included within <head> and </head> tags. Combination of these head tags and
content between these is known as a head element.

The first obvious thing that can be included into the Head section is the title. It is to be noted
that the title will not be displayed as a content of the web page. It is displayed as a title of the
browser window that shows the web page.

It is to be noted that if a title is not specified, most browsers display the URL path or file name.
Further, the title tag must have its closing pair. Failing to use the closing title tag, the whole content
will be considered as title and it may be possible that the HTML document may not be loaded
into the browser window.

The head section also contains additional information about the content and the HTML document.
The tag that provides additional information is known as meta-tag. Meta-tags are used to store
information usually relevant to browsers and search engines. Addition of appropriate meta-tags
describes nature of the web page precisely and makes it easy for a search engine to search the
web page efficiently.

Description

Most search engines will display the description when they put the results of a search to the users.
In absence of such description, the search engine will display only first few words. An example
of the description attribute of a meta-tag is as follows :

<meta name="DESCRIPTION" content=""About rainbow and its colours''>
Keywords

Keywords provided in this tag will be used by the search engine. Names of important characteristics,
objective of the web page and important topics may be enlisted as keywords. Example of the
meta-tag attribute that describes keywords is as follows.

<meta name='"KEYWORDS" content=""Rainbow, VIBGYOR''>
Author
The following meta-tag attribute provides information about the author of the web page.

<meta name="AUTHOR" content=""M K Gandhi''>
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Comments

Comments allow you to provide additional information in the HTML code. The comments are not

meant to be displayed. That is no one can see the comments unless they look at the HTML source

code. To add a comment we use '<!--' and '-->' tags. The '<!--' tag represents beginning of comment

while the '-->' tag represents end of comment. Comments are also referred as prologue. One example

of comment is <!-- This is a comment -->.

Other meta-tags

There are some meta-tags that tell the web page to load a specific URL after some seconds or

tags telling it that a certain page should not be cached. The following example refreshes the web

page (by reloading it) after every 5 seconds :

<meta http-equiv=""REFRESH" content="5">

Following example refreshes the content of the given URL, http://test.com/ every 5 seconds :

<meta http-equiv=""refresh' content=''5; URL="http://test.com/'"'>

HTML base

The <base> tag specifies the base URL/target for all relative URLs in a page.

<head>

<base href=""http://test.com/ " >

</head>

Table 2.1 summarizes important HTML head elements.

Tag Description

<head> Defines information about the document.

<title> Defines the title of a document.

<base> Defines a default address or a default target for all links on a page.
<link> Defines the relationship between a document and an external resource.
<meta> Defines metadata about an HTML document.

<script> Defines a client side script.

<style> Defines style information for a document.

Table 2.1 : Head elements of HTML document
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Consider the HTML code as shown in figure 2.1 to experiment with the head elements.

File Edit Search View Tools

DOBEX a XDD ABQAXAR BATO B8

Options Language Buffers Help

2_2.htmi
- <htmli>
- <head>
<meta name="description" content="About rainbow and its colours">
<meta name="keywords" content="Rainbow, VIBGYOR">
<meta name="author" content="M K Gandhi">
</head>
- <body>
- <p> <hl>Nothing will be printed but this line... </p>
</body>
</html>

li=22 co=1 INS (CR+LF)

Figure 2.1 : Experimenting head elements of HTML

Implement the above code and see its output in a browser. It will look similar to figure 2.2.

286 Mozilla Firefox

Elle Edit View History Bookmarks
| = ‘? o | file:imome/pss/Desktop/ed. htmi v| 2w X
[ Most Visited ¥ |g) Getting Started [ Latest Headlines v

¢| filezfihome/pss/Desktop/ed. himl w ¥

Nothing will be printed but this line...

Done

Figure 2.2 : Output of the HTML code shown in figure 2.1
Body Section

The body section of an HTML document is written between <body> and </body> tags. The HTML
body element acts as a container of the items which have to be displayed within a browser.
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In previous chapter we have seen some tags related to heading, paragraph and formatting text that
can appear in a body section. These tags usually require some content between them. There are
some tags, which do not require any content; and hence are called empty tags. Example of such
empty tag is <br />. Let us see some more tags and attributes used in the body section of HTML
document.

Background Image

So far, we have seen HTML code that presents content on simple white background. To present
the content on decorative and colourful background, we can use the background attribute with body
tag. For the text background, we may use any image available with us in our computer. To set
a background of HTML page we use the following tag:

<body background ="rainbow.jpg''>

Here the term background is an attribute. The attribute has to be provided with a value. This value
is a name of a file (normally an image file) that we want to display as background. In our case
it is rainbow.jpg. We can provide any valid image formats like jpg, bmp, png, and tiff.

File Edit Search View Tools Options Language Buffers Help

DOBX ae XDD AAARX BATO B8
2 3.htmi

- <htmli>

- <head>

<meta name="description" content="About rainbow and its colours">
<meta name="keywords" content="Rainbow, VIBEGYOR">
<meta name="author" content="M K Gandhi">

) '} ¥ ¥

-::fhead::-m

- <body background="rainbow.jpg">
- <p>
- <h1l> Nothing will be printed but this
line in a rainbow background... </h1>
</p>
</body>

</html>

li=25 co=1 INS (CR+LF)
Figure 2.3 : HTML code to add a background image

Let us write HTML code as shown in figure 2.3 that sets background with an image called rainbow.jpg.
Note that you may replace this file name with an image file name of your choice.

When we use a file within the HTML code, we have to be sure that the filename (along with the
right path) and file extension are specified correctly. In case there is mistake in specifying the file
name nothing will be visible in the background of the page.
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Write the code as shown in figure 2.3 and save it with your desired file name (here it has been
saved as e7.html). View the code in browser. Figure 2.4 illustrates the result of adding
background image.

28 ® Mozilla Firefox

File Eait Yiew Higtory Bookmarks Jools Help

- A o | filethome /pss/Desktopie 7 himl ' K L

= Most Visited ¥ @ Getling Started B Latest Headlines »

o file:ihome/pss/Desktople? htmi y v

Nothing will be printed but this line in a
rainbow background...

Do

Figure 2.4 : Adding an image as a background

Many times, the background image is much more attractive than its content. We must take care
that the background image must not take reader's focus from the content. The background image
must be sober and adding an appeal to the content, instead of overriding it. Further, if the background
image is too big, it may require lot of time to load the page in browser. Note that if the image
used for the background is smaller in size than the screen size, the image may be replicated until
it fills the entire screen. Generally the background image will scroll when you scroll down the page,
unless you have set it to be fixed as follows:

<body background='"rainbow.gif'' bgproperties=""fixed' >
Background Colour

We can make the web page attractive by using background colour instead of using a background
image. Consider if we want a background with yellow colour; following tag will work.

<body bgcolor="#FFFF00''>

Here bgcolor is an attribute defining background colour. Note that we can also set both background
image and colour together as shown:

<body background='"rainbow.jpg'' bgcolor='""#FFFF00''>

In such cases the background colour will be displayed till image is completely loaded in the browser.
This effect will be generally visible on slow computers; on fast computers we may not be able to
see any effect.

Any colour in an electronic media (such as television and computer screens) is considered as a
combination of three basic colours namely red, green and blue. They are also acronymed as RGB.
Recall, in your childhood, you were mixing two or more colours to get a new colour! Often you
may have mixed blue and red colours to get purple colour !
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Colours in computer are coded as degree from 00 to FF in hexadecimal. Hence, to represent a
colour we need to build a code representing some red, some green and some blue (RGB) colour
making it six digit code. That is, two digits for each colour. The string that defines the red colour
is "FF0000". Here the red colour is assigned value FF (hex equivalent of decimal value 255), green
is assigned a value 00, and blue is assigned a value 00. All these three sets of digits have ranges
from 00 to FF (that is from O to up to 255; making total of 256 values). The combination of
Red, Green, and Blue values from 0 to 255, gives more than 16 million different colors (256 x
256 x 256). By mentioning colour strings in hexadecimal format, we can specify various colours.
Some examples of colours are shown in figure 2.5 :

FFFEFF>  White colour >
FF0000->  Red colour =a |
FFFF00=  Yellow colour > )
000000  Black colour -

FFOOFF2  Pink’Magenta colour=> ([l
0000FF=> Blue colour - -

00FF00=> Green colour -> -

Figure 2.5 : Some examples of colour

Alternatively you may use the colour names also as shown below.

<body background=""rainbow.jpg'' bgcolor="''"Green''>
<body background='"rainbow.jpg'' bgcolor="''"Chocolate''>

You may produce various colourful backgrounds by changing just the colour string. Try the HTML
code shown in code listing 2.1.

<html>
<body bgcolor="#FFOOFF">
<h1>Everything is pink here, if you call this pink ....... </h1>
</body>

</html>

Code Listing 2.1 : HTML code for adding background
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When viewed in the browser it will look similar to figure 2.6.

086 Mozilla Firefox

::.._ Edit ._'r.'. e Eer
L"f Q @ | file:/mome/pss/Desktop/ed.htmi v M @

B Most Visited v g Getting Started [jjLatest Headlines ¥

| file://home/pss/Desktopled html & v

Figure 2.6 : Use of background colour

Text Colour

As we have defined background colour and images using attributes along with the body tag, we
can also define text colour with attribute text along with the body tag. Assume that we write the
following example.

<body text="#FF0000' >

The use of text attribute with value "FF0000" will set the text colour as red. Suppose, you want
to set background colour as pink and text colour to be yellow, you can do this in single instruction
as follows.

<body bgcolor="#FF00FF'" text="#FFFF00''>
Link Colour

Generally you might have seen a blue coloured text pointing to different locations/pages within a
web page being displayed. When such a text is clicked, it takes you to another page/resource.
When you come back to the original page, you might observe that the colour of this text changes.
As you have visited the link, it is identified by the web page as a 'visited link'. Such a visited
link is identified as vlink. While the link that is being visited is called an active link. Active link
is identified as alink. To distinguish visited links and active links, different colours are used. See
the example below:

<body alink="#00FF00''>
<body vlink="#FF0000'>
Alternatively, you may write

<body vlink="pink">
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The alink attribute used in the above example sets the colour for active links within the document.
Active link represent the state of a link as it is being clicked. The vlink attribute used in the above
example sets the colour for hyperlinks within the document that have already been visited.

Horizontal Line

The <hr /> element displays a horizontal line across the page. It is an empty element like
<br /> element. This is used to separate content by breaking it into sections. It is also called horizontal
rule. Consider example shown in figure 2.7.

e10.heml - SciTE

File Edit Search View Tools Options Language Buffers Help
1 e10.html

- <html>
- <head>
<title>About Rainbow</title>
</head>
- <body>
<hr/>
This line
<hr/> <hr/>
is broken in
<hr/>
three parts.
</body>
</htmi>|

Figure 2.7 : Illustrating a horizontal rule

The output of code written in figure 2.7 is shown in figure 2.8.

About Ralnbow - Mozilla Firefox

About Rainbow

file:///home/pss/Desktop/e10.html @ 8- a | &

This line

is broken in

three parts.

Figure 2.8 : How browser displays the <hr> command

There are five attributes which can be used with the horizontal line. These are given in the
table 2.2.

Head and Body Sections 25



Attributes Description

size Defines the thickness of the line. You may use pixel size 3, 5 or even 10.

color Defines the line colour in explorer such as the Mozilla Firefox. The line colour
may be defined in hexadecimal.

width Defines the length of the line. The length can also be defined as in percentage
of the width of the browser's window. The default value of the width is
100%.

align Defines alignment of line in RIGHT, LEFT, or CENTER manner.

noshade Displays a solid plain line instead of shaded line.

Table 2.2 : Attributes of a horizontal rule

Assume that the user wants to display a horizontal rule of size 2 that uses only 25% of the screen
size and is aligned to the right side of the screen then following tag can be used.

<hr size=2 width="25%"' align=""right" >

Note that in HTML closing of <hr> tag is not compulsory. In addition to the above arguments,
we can also fill the horizontal line with some images. Embed this line into a valid HTML code and
view it in a browser.

Example of Preformatted Text

Consider a scenario where we would like to display a notice about a forthcoming event. The content of the
notice is as shown in table 2.3.

4 Practicing Rainbow Colours )
Attention Please !

The rainbow is made up of seven colours. When we mix all seven colours they
will become a white colour. To demonstrate this practically, we have arranged a
laboratory session. The detail of the laboratory session is as follows:

Date : 6 August

Time : 9 :30 am

Place . First Floor, Lab-1

Instructor : I M Patel
Principal

Table 2.3 : Contents of notice

26 Computer Studies : 10



Let us first make a few observations from the information given to us in form of table 2.3.

1.  The text shown in table 2.3 must be included in body section of the HTML document.

2. The first line ('Practicing Rainbow Colours') is heading line and appears in center. We may
use <h1> tag with attribute align="center" to display it appropriately.

3. The second line (‘Attention Please!') is normal text. We may use <p> tag with attribute
align="center" to display it appropriately.
4.  There is a normal text informing us about the experiment going to take place in a laboratory.

We may display the content using simple paragraph tag.

5. The next four lines that give information about date, time, venue and instructor are presented
in different way. This is an example of preformatted text. We can show it exactly in the same
way by using tag pair <pre> and </pre>.

The HTML code that publishes content shown in table 2.3 is given in code listing 2.2.

<html>

<head>

<title> Notice </title>

</head>

<body>

<h1 align= "center "> Practicing Rainbow Colours </h1>
<p align =center> Attention Please! </p>

<p> The rainbow is made up of seven colours. When we mix all seven colours
they will become a white colour. To demonstrate the experiment,
we have arranged a laboratory session. The detail of the laboratory
session is as follows:

</p>
<pre>
Date : 6 August
Time : 9:30 am
Place . First Floor, Lab-1

Instructor : I M Patel
Principal
</pre>
</body>
</html>

Code Listing 2.2 : HTML code for setting tabs
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The output of the code is shown in figure 2.9.

8 @6 MNotice - Mozilla Firefox

Eile Edit View
G ﬁ._,ﬁi o | file:ihome/pss/Desktopfel4. htmil v M L

g Most Visited v |@| Getting Started EjLatest Headlines v

ol Notice ar v

Practicing Rainbow Colours

Attention Please!

The rainbow is made up of seven colours. When we mix all seven colours they will
become a white colour. To demonstrate the experiment, we have arranged a
laboratory session. The detail of the laboratory session is as follows:

Date: 6 August

Time: 9:30 am

Place: First Floor, Lab-1

Instructor: I M Patel
Principal

Darne
Figure 2.9 : Preformatted text in HTML
Formatting Characters

In the previous chapter we have seen that how text can be made bold, italics, and underlined. When
we physically indicate the formatting style, browser will follow the instructions strictly and publishes
the content in the said manner. Such tags are known as physical style tags. Table 2.4 summarizes
the physical style tags.

Tag Description
<b> ... </b> Displays the content in bold fonts.
<i> ... </i> Displays the content in italics.
<strike> ... <strike> Displays the content with a line strike through it.
<sub> ... </sub> Displays the content as a subscript.
<sup> ... </sup> Displays the content as a superscript.
<tt> ... </tt> Displays the content in a fixed typewriter-like font.
<u> ... </u> Displays the content as underlined text.

Table 2.4 : Physical style tags
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There is another way to format text. Instead of physically mentioning the formatting instructions in
the browser, we just have to tell the browser what we want. Tags that manage such formatting
are known as logical style tags. Following are example of some logical style tags.

<em> and </em>

The content is displayed in emphasized manner using this tag pair. Important things such as "Must
be done" and "Important" can be written using this tag. Example of this tag is as follows.

<em>What a beautiful rainbow...!</em>
<strong> and </strong>

The content is displayed in much emphasized manner using this tag pair. Example of this tag is as
follows.

<strong> What a beautiful rainbow...!</strong>

Observe the difference between the emphasized and strong text content in the above examples. Some
other tags that manage the logical formatting are summarized at table 2.5.

Tag Description

<dfn> To publish the text content in defined fashion.

<em> To give emphasis on specific text.

<cite> For citing important text such as titles of books, films, etc.

<code> To demonstrate computer programming code segments. The text is
displayed in a fixed-width font.

<strong> This tag prints the content in strong emphasis manner. The content is typically
displayed in bold.

Table 2.5 : Logical style tags
Font Tag
The font tag is used to set a specific font and size. Some examples are shown below:

<p><font size="3" color="red''>This is some text!</font></p>
<p><font size="2" color="blue'>This is some text!</font></p>
<p><font face=""verdana' color=""green''>This is some text!</font></p>
Here you may notice that instead of a hexadecimal number, we have used colour names such as

green, blue and red. The above examples have also used attributes along with the font tags. These
attributes are size and colour; which specify size of the content and colour of the content respectively.

At the beginning of the HTML code, it is possible to decide the default font and its attributes for
the page. This can be done as follows.

<basefont face='"'Arial" size='16'">
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The above line can be tested by writing the full HTML code as shown in code listing 2.3.

<html>

<body>
<basefont face = Arial size=16>
<p><font color="red">This is some text!</font></p>
<p><font color="blue">This is some text!</font></p>
<p><font color="green">This is some text!</font></p>

</body>

</html>

Code Listing 2.3 : Sample HTML code for testing font tag

Try to write and view this code in a browser. The output will look similar to the one shown in
figure 2.10.

L ®6® Mozilla Firefox

File Edit View History Bookmarks Tools Help

- t{\ | | file;/ifhome/pss/Desktop/elT v v L
fim Most Visited v (@ Getting Started & Latest Headlines v
o/ file:/ifhome/pss/Desktop/el? T v
This is some text!

This is some text!

This is some text!

Done

Figure 2.10 : Base font and font colour
Note :

Observe that the file name visible in figure 2.10 is e17 instead of e17.html. Linux generally does
not use the file extensions. When an extension is used it indicates the content or usage of that file.
For example in our case the HTML extension tells us that it is a HTML file. To view the desired
output user on Linux does not need a file extension but needs to make sure that a proper program
is used to open the file.
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Special Characters

Special characters such as <, &, ©, etc. can be included on the web page along with & (ampersand)

as a prefix of the mnemonic code (symbol) of the letter. Instead of such symbolic code, we can

also give the ASCII value for the symbol. This is required because the characters like '<' and ">'
cannot be used directly in an HTML document, as they can be mixed with tags. Use the special
character shown in table 2.6.

Symbol Description Mnemonic code ASCII value
< Less than It 60
> Greater than gt 62
& Ampersand amp 38
© Copy right -- 169
Va One quarter -- 188
Vs Half -- 189
2] Three quarters -- 190
® Registered trademark reg 174

Table 2.6 : Mnemonic codes and ASCII values for special characters

Here is an example demonstrating use of less than (<) and greater than (>) characters within an

HTML code.

<p align=""center''> &It Basic Information &gt</p>

The above line will print following text on a web page.

< Basic Information >

Tags Covered in this Chapter

In this chapter we have discussed the tags mentioned in table 2.7.

Tag Description

<l-- .-> To embed text of comments in an HTML code.

<b> Displays the content in bold fonts.

<base> Specifies the base URL/target for all relative URLs in a page.

<basefont> To set default font for the web page.

<body> Defines body section of an HTML document. It has attributes such as

background image, background colour, text colour, link colour, etc.
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Tag Description

<cite> For citing important text such as titles of books, films, etc. the text is typically
displayed in italics.

<code> To demonstrate computer programming code segments. The text is displayed
in a fixed-width font.

<dfn> To publish the text content in defined fashion. Typically the text is displayed
in italics.

<em> The content is displayed in emphasized manner.

<font> Font tag is used to set specific fonts and size.

<head> Head section of an HTML document.

<hr> Defines a horizontal rule. It has attributes such as size, color, width, alignment,

no shade etc.

<i> Displays the content in italics.
<link> Defines the relationship between a document and an external resource.
<meta> Provides additional information to search engine and other utility programs

about author, keywords, description, purpose etc.

<script> Defines a client side script.

<strike> Displays the content in a strikethrough manner.
<strong> The content is displayed in much emphasized manner.
<style> Defines style information for a document.

<sub> Displays the content as a subscript.

<sup> Displays the content as a superscript.

<tt> Displays the content in a fixed typewriter-like font.
<u> Displays the content as underlined text.

Table 2.7 : HTML tags discussed in Chapter 2
An Example

Let us consider a real life example. Suppose you want to build a simple website of your school.
The website is compilation of school's resources and activities. The main page of the website of
the school may be known as index or homepage. On the first web page, name of the school is
published. We may have additional information about school's affiliation to a trust, registration number,
full address and contact information on this home page itself. Besides this, the home page also has
links to various other pages such as teaching activities, photo gallery, and programmes and events.
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Description of these web pages is given as follows :

e Home page of my school: The main page of the schools website include the school name,
brief information about the school trust, school registration number, affiliation of the school to
some government body and school contact details besides menu for other pages.

e Staff and teaching activities: This page shows brief introduction of the staff members including
full name, qualification, classes they normally teach and their specialization along with their email
address.

e Photo gallery: This page shows photos of classes, library, laboratory and recent events. You
may develop this page later when you learn about image handling.

e Circular and Notices: This page contains information about forthcoming programmes and events.
It also displays circular and notice for students and parents. For example, notice for sports
day, essay competition, results and announcement of scholarship programme.

Consider HTML code given in code listing 2.4.

<html>
<head>
<title>About my school</title>
</head>
<body vlink="purple" >
<h1> My School </hl>

<p> <h3>
<a href="Home.html">Home</a>
<a href="Activities.html">Activities</a>
<a href="Staff html"> Staff </a>
<a href="Gallery.html">Photo Gallery</a>
<a href="Event.html">Events</a>
<a href="Notice.html">Notice</a>
<a href="Contact.html">Contact Us</a>
</h3>
</p>
<h3>About My School</h3>

<p> My school is one of the best and most reputed school of this city. My school
offers education right from kindergarten to 12th standard. My school is equipped
with all sorts of modern day facility to enhance education. My school has a
play ground, an assembly hall, library, and activity lab. </h3>

</p>

<p> My school offers teaching in English and Gujarati medium and is affiliated to
Gujarat Secondary Education Board. The teachers in my school make learning
easy and interesting by providing presentations and demonstrations. </h3>

</p>
</body>
</html>

Code Listing 2.4 : HTML code for the main page of My School website
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Write the code given in code listing 2.4 in an editor. Save it as Home.html. View the code in a
browser. The output will look similar to the one shown in figure 2.11.

About my school - Mozilla Firefox

file:/f Mame/pss/myschaol/Home htm - H- Q &

My School

Home Activities Staff Photo Gallery Events Notice Contact Us
About My School

My school is one of the best and most reputed school of this city. My school offers education
right from kindergarten to 12th standard. My school is equipped with all sorts of modern
day facility to enhance education. My school has a play ground, an assembly hall, library,
and activity lab.

My school offers teaching in English and Gujarati medium and is affiliated to Gujarat
Secondary Education Board. The teachers in my school make learning easy and interesting
by providing presentations and demonstrations.

Figure 2.11 : Home page of school website

If you try to click on any link other than Home, you will get a message that file could not be
found. This message comes because we have not yet created any other file besides Home.html.

To develop the files perform the steps mentioned :

e Write HTML code for other files such as activities, staff, photo gallery, notice and contact.
Name them appropriately and save them in the same directory where you have stored home.html
file. You may skip the photo gallery page. In next chapter when you learn about embedding
images in to HTML documents, try to modify this project. Then you can also add your school's
logo on main page. At this stage, you are able to add some images as a background of page.

e You have already created a notice following directions given in code listing 2.2 about "Practicing
Rainbow Colours". You can rename the file and save it as Notice.html.

e Use necessary images, backgrounds and links beside the formatting tags. You may modify the
text also. For example, on the home page, you may write your school's name, name of school
trust, foundation date of school, contact information of school etc.

Summary
In this chapter we have learnt about meta-tag used in the head section of an HTML document.
The meta-tags themselves may not display anything; however they often provide information
regarding the author, keywords, description about the page. Such information is helpful to the
search engine and other utility programs. Like head section, we have also discussed tags and
attributes used in body section of an HTML document. HTML body section also provides physical
and logical formatting style tags along with tag settings and displaying special symbols. We have
also seen a way to add comment, default fonts and colours in an HTML document. At the
end, we have seen a small website having many web pages describing activities of a typical school.

34 Computer Studies : 10



EXERCISE

1.  Write a short note on head sections and meta tags used in it for an HTML document.

A L R R

€]

(@)

3)

“)

(6)

(7

Explain how an image can be added on a web page background using HTML tag.
Explain colour representation in electronic media. Also explain colour coding schemes in brief.
Explain horizontal line <hr /> element in HTML.

Explain font tag in HTML.

Explain how special characters will be presented using HTML.

Choose the correct option from the following :

Which of the following form basic two sections of an HTML code ?

(a) Head and body (b) Physical and logical

(¢) Code and browser (d) Meta-tags and body

The meta-tags in an HTML document are written in which of the following section ?
(a) Body (b) Code

(c) Head (d) Special

Which of the following about a web page is described when a meta-tag is used in
HTML page ?

(a) Author, purpose and keywords  (b) Layout

(c) Style (d) Size

Title of a web page is embedded within which of the following tag ?
(a) <p> and </p> (b) <body> and </body>

(c) <title> and </title> (d) <hl> and </hl1>

In which of the following sections can we add comments in HTML document ?
(a) Head (b) Body

(c) Both head and body (d) Either head or body
Which of the following is used to specify a colour in HTML code ?
(a) Colour code in hexadecimal (b) Colour code in decimal
(¢) Colour mixing model (d) Pixel in percentage

Which of the following is used to set a visited link in HTML code ?
(a) alink (b) vlink

(c) before link (d) after link
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(8) Which of the following is used to set an active link in HTML code ?
(a) alink (b) vlink
(c) before link (d) after link

(9) Which of the following are two broad classes of formatting character in HTML ?
(a) Physical and logical (b) Internal and external

(¢) Temporary and permanent (d) Head and body

LABORATORY EXERCISE

1.  Complete 'My School' web site development project explained in the chapter.

2.  Explore different websites of educational institute and study their design. Write a comment
on these designs.

3.  Develop a page about yourself. Describe about you, your family, your friends, your education
goals, and contact address. You may consider the design of page as follows.

4 I, me and myself...! A

About Me My Family My Friends My Goal Contact Me

- J

Here all the underlined words are hyperlinks that link you to a different page. Also set active

link and visited link property, light colour background. This should be a complete website
as we have developed earlier website for 'My School'.

4.  Go to http://www.w3schools.com/, find out HTML section from the menu and experiment "try
it yourself". This page is an editor that takes your html code and presents a view of the web
page as if it is viewed in a browser.
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It is said that a picture is better than thousand words. Pictures or images attract majority of persons
and convey an important message to the audience. If a web page shows a picture, the user will
immediately pay attention to it. Further, it is observed that pictures increase degree of understanding
and acceptance in general.

Images are added to a web page using the <img> tag in HTML. We have already added an image
as a background in the previous chapter. There are other ways to include an image on a web page.
For example, the following line would add the image called rainbow.jpg into the page.

<img src=""rainbow.jpg''>

The above example uses src attribute which is described below along with other attributes that may
be used with the image tag.

The image element (image tag with the image content and attributes) does not cause a line break,
hence it is known as an inline element.

The src attribute

The src attribute provides information about location of the image. The location here refers to the
source of the image. It tells the browser where to find the image. Many times we use URL as
an image location. Without mentioning the source of the image, it is impossible for browser to find
and display an image. To include an image from an URL given as "http://pritisajja.info/images/img1.jpg"
we may write following tag.

<img src=""http://pritisajja.info/images/img1.jpg''>
The image file specified should have a proper image format such as bmp, gif, tiff or jpg.

Consider a scenario where you are surfing the Internet and liked an image. How would you get
its complete URL to include it in an HTML code ? Answer is simple. The first option is to right
click on the image and copy the image link. Another option is to save the image into the local
memory of your computer. While opting for the second option you must be careful about the copyrights
for the image.

When tags like <p> or <h1> are used with the content, the tags just have to display the content
in a particular style. While using the image tag, we need not have to provide any content, but the
source of image with some attributes. That is why the image tag is called an empty tag. However,
when an HTML document containing image is displayed in a browser, the browser needs to retrieve
the image. The image must be available to your local computer or server. If you have used an
URL, check that your internet connection is working.

It is a good practice to create a separate folder/directory for images. This approach is better,
especially when the website is large and uses multiple images. Code to add three images one by
one in an HTML is shown in code listing 3.1.
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<htmI>
<head>

<title>My favourite food ....!</title>
</head>

S D e e T -—>
<h1> <u> Chocolates </u></h1>

<p>

<img src="chocolate.png">

<hl>

Chocolates are good for health, better for hunger and best for mood !
Do not forget to clean your teeth until it is too late !

</h1>

</p>

<hl1><u> Fruits and Dry Fruits </u></h1>

<p>

<img src="fruits.jpg">

<hl>
Do not think dry fruits are dry, though they are dried fruits !
They are really really very interesting !

</h1>

<hl1> <u> Ice creams </u> </h1>
<p>
<img src="icreams.jpg'">
<hl>
Ice creams are really cool ! These become coolest when you taste them !
</h1>
</p>

</body>
</html>

Code Listing 3.1 : Adding multiple images on a web page

38 Computer Studies : 10



Code listing 3.1 contains some dotted lines. This dotted line will not be displayed in the web page as they
are embedded within comment tags (<!-- and -->). The line simply divides the code section into separate
blocks for ease of reading and better understanding. As browser will accept only valid HTML statements,
we cannot directly enter a dotted line. We have to embed the line within comments tag.

Figure 3.1 shows output of the HTML given in code listing 3.1.

88 My favourite food ....1 - Mazilla Firefox

File Edit Yiew Higtory Boockmar

Huing Started B Lateal Headiines »

e My lavourite food J L

Chocolates are good for health, better for hunger and best for mood! Do not forget to
clean your teeth until it is too late!

Eruits and Dry Fruits
£
e

Do not think dry [ruits are dry, though they are dried (ruits! They are really really very
interesting!

lce creams
L

O

¢
L4

lce creams are really cool! These become coolest when you taste them!

Do

Figure 3.1 : Multiple images on a web page

The browser will get all the images from the given source one by one and display them in the

order in which they are mentioned in the HTML code. Users generally see a page display along
with all its images.

The alt attribute

The alt attribute along with an image tag describes the source image. It is always advisable to define
this attribute, as it describes the image. The example of the alt attribute is as follows:

<img src=""rainbow.bmp'' alt='"This is a rainbow''>

This attribute is quite useful. The first reason is it describes the image, which is many times necessary.
Another reason is due to some reasons if the browser does not display the image, the reader will
at least know, what to expect as a picture. The third reason is, when the web page is read by
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the software such as screen reader (special software designed for visually challenged people) and
search engine, the interpretation of the image becomes easy.

The height and width attributes

The height and width attributes specify the values of height and width of the image in pixels as
illustrated below.

<img src=""rainbow.bmp'' alt='"This is a rainbow'' height='120" width="'180"">

Here, the width attribute indicates the browser how wide the image should appear on the page.
The height attribute specifies how tall the image should appear on the page. Values of both width
and height attributes can be specified using the number of pixels. It is not compulsory to use both
the width and height arguments together; you can use any one of them. However, using only one
attribute will not be much useful.

By providing additional information about the height and width of an image to the browser, presentation
and loading of the image in a browser become smooth and efficient. Here, the browser knows the
amount of space to be allocated to the image. It is to be noted that your image should not be
greater than your screen. However, it is possible to accommodate larger image into an HTML code.
It is also not advisable to magnify or shrink your images by using much higher or lower height and
width values. Doing this will ruin quality and visibility of the image.

The align attribute

The align attribute is used to align the given image within the page or any element that contains
the image. Example for the same is as follows.

<img src=""chocolate.png' alt='"This is a rainbow'' align="'"right''>

The align attribute can take one of the values shown in table 3.1.

Value Purpose
Top The image 1s aligned at the top of the current line of text.
Middle The image is aligned in such a way that the middle of the image appears at the
current text.
Bottom The bottom of the image is aligned with the baseline of the current line of text.
Left The image is aligned to the left side of the containing window or element.
Right The image is aligned to the right side of the containing window or element.

Table 3.1 : Possible values for the align attribute
The border attribute

An image on a web page can be highlighted with a border. By default, images do not have borders.
To create a border around an image, the following attribute can be used.

The border attribute was created to specify the width of the border in pixels:
<img src="'chocolate.png'' alt=""This is a rainbow' align=""right" border ='20"">

Some browsers (such as the Internet Explorer) highlight image when link is given to the image; that
is when an image is used as a link, it is highlighted with a border.
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The id attribute

With the help of the id attribute, you can specify an identifier (name) for the image. Later the image
can be referred by the identifier in a script written in a programming language such as java. The
tag below shows how to use name attribute.

<img src=""chocolate.png'' id=""choc_image''>
Adding space around image

To add space around an image vspace and hspace attributes are used. To add space over and
under the image the vspace attribute is used. In a similar way, to add space to the left and right
of the image the hspace attribute is used. The example given below illustrates the use of these attributes.

<img src=""rainbow.bmp'' hspace="30" vspace='10">

This attribute will be helpful when the image is inline with the text leaving no gaps. Leaving the
vertical and horizontal gaps makes the image clearer and the page more readable. Code listing 3.2
shows an example of HTML code that leaves some gap surrounding the image of chocolates.

<html>
<head>

<title>My favourite food ....!</title>
</head>

<body>

<h1> My favourite food ....!</h1>

<h1> <u> Chocolates </u></h1>
<p>

<img src="chocolate.png" alt="Here comes the sweet image" hspace="100"
vspace="200">

<hl>
Chocolates are good for health, better for hunger and best for mood !
Do not forget to clean your teeth until it is too late !

</hl>

</body>
</html>

Code Listing 3.2 : HTML code illustrating hspace and vspace
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When you see the HTML code illustrated in code listing 3.2 in a browser, it will look like figure
3.2. You may notice the horizontal and vertical gaps introduced by hspace and vspace attributes.
Add some more images within the HTML code and see how your browser treats the images.

288 My lavourite food ....! - Morilla Firefox

W Higtory

Chodolates

Chocolates are good lor health, better lor hunger and best for mood! Do nol forget to clean your teeth until it
is too late!

Figure 3.2 : Illustrating hspace and vspace

Now you have observed that the hspace and vspace attributes add spaces on both the sides of
the image. That is, when hspace is used, it adds space to the left as well as to the right sides
of the image. Similarly, when vspace is used, it adds space to the top as well as to the bottom
of the image. To add image at only one side, we need to modify image appropriately. An alternative
is to print a blank image beside the original image. However, the spacing and alignment will be
difficult to manage in the second alternative.

Try to remove the "chocolate.png" file from your computer memory and see what happens. Will
it print the alternative description of the image such as "Here comes the sweet image" ? You may
find the output as shown in figure 3.3.

288 My lavourite food ....1 - Morilla Firefox
Fle Edit

& Most Visited v g Getting Sarted [ Latest Headlines v

@' My Tavt Podsd |

My favourite food ....!

Chocolates

Here comes the sweet image

Chocolates are good for health, better for
hunger and best for mood! Do not forget to
clean your teeth until it is too late!

Figure 3.3 : Displaying alternative description in absence of image
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Low Resolution Image

Highresolutionimagetakes lot of space and time for loading iton web page. Till the high resolution (original)
image is loaded, we may temporarily publish alow resolution image on the page as illustrated below.

<img src=""rainbow.bmp'' lowsrc=""rainbow_low.bmp''>

To get low resolution image, you can use resize, crop or resample the image using techniques supported
by a suitable image editing tool.

By adding an attribute managing the alternative low resolution image, we may solve problems of
browser speed as well as size of the image; however, we have to create and store an alternative
image. Further, the low resolution image may appear fuzzy and vague.

Embedding Images of Various Formats

So far, we have incorporated bmp (Bit Mapped Picture) file into the image tag. But there are some
other formats of image that can be embedded into the image tag. Among the various image formats,
formats such as bmp, jpeg, png, tiff and gif are very popular. The description of these image formats
are shown in table 3.2.

Image file format Description

BMP Bitmap graphic files for Windows and OS/2
GIF Graphics Interchange File

JPEG Joint Photographic Expert Group file

JPG JPEG/JIFF Image file

PNG Portable Network Graphics bitmap graphic file
TIFF Tag Image File Format bitmap file

Table 3.2 : Image formats

Digital cameras and web pages normally use jpg/jpeg files; as these formats drastically compress
the data in the files. The image formats jpg and jpeg are good for continuously toned images such
as photographs. Commercially tiff format images are used very much, as they offer highest quality
and good amount of compression of the image with minimum loss. Tiff format is actually one of
the good lossless image formats. Other file formats such as gif and png also use the lossless
compression technology. However, png format is comparatively slower in reading and writing.

Image as a Hot Spot

Many times the browser will take some time to load the big image. Above this, when we have
multiple images on one or more pages, it will be confusing for users that which image should be
considered first. Have you noticed some online shopping sites for books, jewelry, mobile phone
and other such items ? On a single page you might have seen small images of many items displayed
with brief information of each. When you find a particular item interesting, you may click the small
image to go to the page containing detailed information as well as bigger, good quality image of
the selected item. This can be done by applying a link to each of the small image on a page. You
can say that here the image is considered as hot text. Since there is no text here, it is identified
as hot spot. The small image itself has a link to the other suitable page. Code Listing 3.3 illustrates
HTML code that uses such two small images and leads to two different web pages.
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<htmlI>
<head>
<title> Image Hot Spot </title>
</head>

<body>
<h1> Either you can go to office or go to temple!</h1>

<p> <h2>Click on any image below to see its larger version </h2> </p>

<br>
S adding links to the images -->

<a href="big_office.html"><img src="small_office.bmp"></img></a></p>

<a href="big_temple.html"><img src="small_temple.bmp"></img></a></p>

Code Listing 3.3 : HTML code for image as hot spot

Save this code as main.html. When you see the code in a browser, it will look as shown in
figure 3.4.

28 & Image Hot Spot - Mozilla Firefox
== L :

File Edit Yiew Higtory Bookmarks Jools Help

B Most Visited v o Ge&tting Stanted B Latest Headlines »
@ Image Hot Spot L
Either you can go to office or go to temple!

Click on any image below to see its larger version

Figure 3.4 : Using image as hot spot

Besides the HTML code shown in code listing 3.3, we also need four images. We need one small
image for office called small_office.bmp and another image called big_office.bmp. Similarly, we also
need one small image for temple called small_temple.bmp and another image called big_temple.bmp.
You can create the images or you may use the existing images by renaming them.
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When you see the main.html file in a browser, you can see the output as shown in figure 3.4; provided
two small figures for an office (small_office.bmp) and a temple (small_temple.bmp) are available.

Once you correctly visualize both the images in the main.html page in a browser; you may try clicking
on images. When you click on first image the href tag (given below) redirects you to another page
(big_office.html) considering the small image as hot spot.

<a href="big_office.html''><img src="small_office.bmp''></img></a></p>
Note that your big_office.html file must be ready with big office image embedded in it.

By clicking on the first image you will see the screen as shown in figure 3.5.

2 & @ Thebigimage - office - Mozilla Firefox

B Most visited v o Gelting Started £ Lotest Headiines »
@ The big image - office

This is the bigger version of the office...!

My Big Office

Figure 3.5 : When you click on the first image

HTML code for creation of big_office.html is given in code listing 3.4.

<html>
<head>
<title> The big image - office </title>
</head>
S R e e e e e R e -->
<body>
<h1> This is the bigger version of the office...! </h1>
<br>
<br>
<br>
<img src="big_office.bmp"></img>
R T e -->
</body>
</html>
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Similarly, when you click on the second image shown in figure 3.4, you will see output as shown
in figure 3.6.

886 The big image - temple - Mozilla Firefox

-@ LAl ? o fledhomepssiDesktopHot Spotbig temple hitml v M @
i Most Visited v @ Getting Started [ Latest Headlines v

o The beg image - temple L v |
This is the bigger version of the temple...!

Figure 3.6 : When you click on the second image

HTML code (big_temple.html) that generates figure 3.6 is illustrated in code listing 3.5.

<html>
<head>
<title> The big image - temple </title>
</head>
B T Tt -->
<body>
<h1> This is the bigger version of the temple...! </h1>
<br>
<br>
<br>
<img src="big_temple.bmp"></img>
S e -->
</body>
</htmI>
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Observe that to complete the above example you require four images and three HTML files as
follows :

1. | Small_office.bmp - | asmallimage of office in bmp format ( or any valid image format).

2. | Small_templebmp | = | a small image of temple in bmp format.

3. | Big_office.bmp —> | a big image of office in bmp format.

4. | Big_temple.bmp - | a big image of temple in bmp format.

5. | Main.html - | afile HTML code with two small images, reference to the
other two HTML files, and some text in it.

6. | Big_office.html - | afile HTML code with bigger image of the office.

7. | Big_temple.html - | a file HTML code with bigger image of the temple.

You may try to add some more small images in a main page. Small images are also identified as
thumbnails. When you click on such small images arranged in a systematic way within a web page,
each image will lead to the detailed (or bigger) version of it.

Image Map

In previous section we have added a link to an image. It is also possible to add multiple links
to an image. Here each link points to a different reference. To create multiple links within a single
image, we need to create multiple clickable locations within the image. Clicking on each such location,
a particular reference (page) can be opened. Each such location is called a hot spot. Consider
you have some kind of drawing of an area showing different places such as a corporate office,
shopping mall, temple, police station, and fire brigade. On each of this location, we may create
a link. For example on temple location, we may set a link that leads to a page containing information
about the temple. The linked page may show some photos, news, brief history about the temple,
and directions for how to reach the temple. In case you have a map (suppose map of India), then
some regions of the map (states like Gujarat, Maharashtra, etc.) can be defined as hot spots. When
one clicks on such hot spot, new web page can be opened.

Consider the image as shown in figure 3.7. The image contains a temple, an office, a mall, a fire
brigade and a police station. These utilities are located on two main roads called "Shri M K Gandhi
Marg" and "Shri Netaji Marg". On each of these five buildings and two roads a link is set. That
1s, on seven different areas seven different links are set. As stated earlier, these areas on which
the links is to be set are known as hot spots. The hot spots must be big and visible enough; so
that users can easily identify them and click. Otherwise, users will find it difficult to select the hotspot
and follow the link. Further, the image should convey information that by clicking on each such area/
hot spot, the user may be redirected to a new web page showing detailed information about the
selected area. For example, "click on temple to know more ..." message can be given to the user
when the image shown in figure 3.7 is displayed in a browser. Generate the image shown in figure
3.7 using appropriate image creation tool and name it as city.bmp.
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Figure 3.7 : A scenario of a city market place

The location of a hot spot is mentioned using x and y co-ordinates measured from the top left
hand corner of the image. These coordinates are used in two ways :

e To specify where the hot spots are
e To compare the coordinates provided by user through a click.

The browser at the user's side identifies the coordinate of the user's click and takes user to the
referred web page. For this, <map> and <area> tags are used along with a usemap attribute into
its image tag. The map tag has an attribute called map. The map attribute value must be matching
with the usemap attribute value. See the following example.

<img src=""city.bmp'’ width=""700" height="'600"" alt=""City'' usemap=""#roadmap''>

Here, the "#roadmap" is the name of identifier of usemap we have created. Within the <map> and
</map> tags, the hot spot co-ordinates and their corresponding links are to be specified. Here,
the temple co-ordinates are (518,378,70) and its shape is circular. We can embed this information
in map tags as follows.

<map name='"roadmap''>

<area shape="'circle'" coords='518,378,70" alt=""Temple'' href='"Temple.html''>
<!-- ----About co-ordinates of other hot spots --------- -- >

</map>

The co-ordinates given in the second line of the above HTML segment represents temple in the
city.bmp file shown in figure 3.7. As the temple is specified in circular area, we have used "circle"
value to its shape. Suppose, the temple is in a rectangular shape, we need to use shape value
as "rect". The area tag must mention the shape of a hotspot. The valid possible shapes are circle,
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rectangle and polygon. The rectangle is specified by rect; circle is specified by circle; and polygon
is specified by poly. Alternatively, full names such as rectangle are also used. See example below
illustrating area tag with different shapes.

e <area shape="poly" coords="32,301,183,301,239,352,188,399,32,399"
alt=""Central Mall'"' href=""CentralMall.html''>

e <area shape=''rect'" coords='32,432,233,532" alt=""Fire Brigade"
href=""FireBrigade.html''>

e <area shape="'circle'" coords="518,378,70" alt='"Temple"
href=""Temple.html''>

Code listing 3.6 shows a complete HTML code to generate an image map using the scene of city
shown in figure 3.7.

<html>

<body>

<p>Click on the location presented on map to look in detail:</p>
e -->

<img src="city.bmp" width="696" height="593" alt="Map" usemap="#roadmap">

<map name="roadmap">

<area shape="rect" coords="46,37,219,141" alt="Office" href="0Office.html">

<area shape="rect" coords="407,38,632,142" alt="Police Station" href= "PoliceStation.html">

<area shape="poly" coords="32,301,183,301,239,352,188,399,32,399" alt="Central Mall"
href="CentralMall.html">

<area shape="rect" coords="32,432,233,532" alt="Fire Brigade" href="FireBrigade.html">

<area shape="circle" coords="518,378,70" alt="Temple" href="Temple.html">

</map>

e >

</body>
</html>

Code Listing 3.6 : HTML code for image map
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The output of code listing 3.6 will look as shown in figure 3.8 in a browser.
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Figure 3.8 : Image map in a browser

When you click on the circular image of temple shown in figure 3.8, you will be redirected to a new page
showing details about the temple. See figure 3.9 illustrating another file showing temple details.

&6 Temple - Mozilla Firefox

file Edit View History Bookmarks Tools Help

/__\ @ | fleihome/pss/Desktopimage Map/Temple.htmi v M "
B Most Visited ¥ |@|Getting Started BljLatest Headlines v
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About the temple
The temple shown in the above Image Is very famous “Sarv Dharma Mandir® located at the
center of the city. The temple Is flrst In Its kind and consecrated varfous idols of God and
Goddesses along with photographs of various religion and nature. People from all rellglon come
to visit this temple from every corner of the world.

How Lo reach
The temple is 2 km. away from main bus stand and the rallway station of the city. you may take
clty bus or auto to reach the temple. On foot It will take 15 minutes from the rallway statlon.

Done

Figure 3.9 : Temple details
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Code listing 3.7 shows the code which is required to generate the web page shown in figure 3.9.

<html>
<head> <title> Temple </title> </head>

<body>
<center>
<img src="Temple.gif" align="middle"> </img>
</center>
D R E R R -->

<h1> <font color="blue">About the temple </font> </h1>
<p align="justify"> <b>
The temple shown in the above image is very famous "Sarv Dharma Mandir"
located at the center of the city. The temple is first in its kind and
consecrated various idols of God and Goddesses along with photographs
of various religion and nature. People from all religion come to visit
this temple from every corner of the world.
</b>
</p>
D et T -->
<h1> <font color="blue"> How to reach </font> </h1>
<p align =justify> <b>
The temple is 2 km. away from main bus stand and the railway station of the city.
you may take city bus or auto to reach the temple. On foot it will take 15 minutes
from the railway station.
</b>
</p>

</body>
</html>

Code Listing 3.7 : Code for the temple detail

Similarly, you can prepare HTML files for office (Office.html), police station (PoliceStation.html),
fire brigade (FireBrigade.html), and central mall (CentralMall.html). Verify that all the files work
individually and try them from clicking the main HTML file showing overall scene of the city.
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Linking Multimedia Files

A video as well as an audio file can be integrated into an HTML document using an anchor tag
as illustrated below.

<a href="food.mp4' > follow this recipe and enjoy delicious food...! </a>

The example shown in previous line includes a movie file called "food.mp4". You should have a
video/movie file with you. When the user clicks the words "Enjoy this... !" displayed on the web
page, the video file will be shown in appropriate software. If the referred movie file is available
on some other website or remote place, first it will be transferred to the user's computer. Such
files are stored in local directory of user's computer as temporary internet files. If the required software
is not found while executing the movie file, browser will ask you to choose alternative software
from the computer or from the Internet.

Following is an example which adds a sound file in an HTML code.
<a href="song.mp3''> Enjoy this song...! </a>

Besides the mov file format, there are other formats for a video file. To name a few, these formats
are avi, wmyv, meg or mpeg, and swf. Some of these require downloading a video player that executes
the files.

Summary

In this chapter we have learnt how to add image in an HTML document. Besides addition of
one or more images into an HTML document, we have seen how to arrange image on the monitor
screen using attributes like align, hspace and vspace. We have also used an image as hot spot.
Not only the whole image, but part of image (such as a geographical map) can also be linked
to different web pages using image map features. At the end, information about how to add video
and audio files to an HTML is given. Using the information provided in this chapter, users are
able to accommodate not only plain text and numbers into an HTML document, but video, animation,
images and audio can also be included in a web page.

EXERCISE
1.  Explain how images can be added into an HTML document by giving suitable example.
Write a short note on various attributes of the image tag in HTML.
Define hot spot. Also explain how an image can be defined and used as a hot spot in HTML.

Write a short note on image map.

A S S

Choose the correct option from the following :
(1) Which of the following tag is used to insert a video file into an HTML document ?

(a) img (b) image (¢) href (d) ime
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(2) As the image element does not cause a line break, it is also referred to as which of
the following ?

(a) An online image (b) An inline image
(¢) An outline image (d) Blank image
(3) Which one of the following is a valid image file format ?
(a) Img (b) Move (c) Mp3 (d) Png

(4) Which of the following is provided when we use alt attribute of an image ?

(a) Alternative description (b) Altkey definition
(c) Alternative image (d) Alternative HTML link
(5) Which of the following attributes specify the values of height and width of the image
in pixels ?
(a) Img src (b) Height and width
(c) Hand V (d) Any of the above

(6) Which of the following is not a valid image format ?
(a) Imv (b) Png (c) Bmp (d) aGif
(7) Which of the following concept is used to display whole image as a link ?
(a) Image as hot spot (b) Hot text
(¢) Active link (d) Any of this
(8) Which of the following are the two types of image maps ?
(a) Shopper side and user side (b) Server side and client side
(¢) Vendor side and supplier side (d) All of these

(9) Which of the following tag is used to add an image map ?

(a) Image name (b) Htemp (c) Map (d) Al
LABORATORY EXERCISE
1.  Consider the example discussed in code listing 3.1 of this chapter. It prints images of chocolate,

dry fruit and ice-cream. Extend the HTML code in such a way that if you click on chocolate
image, it will lead you to a new HTML page describing chocolates. You may include more
images of chocolates, some facts about chocolates, history of chocolates and recipe of making
chocolates at home.

If you click on dry fruits image, it will lead you to a new HTML page describing the dry
fruits. Similarly, if you click on ice-cream image, it will lead you to a new HTML page describing
various ice-crams.

Handling Images in HTML 53



Create a page called index.html. Put some smaller three images of your favourite personalities
on the index page. They can be your school teachers, your friends, sports persons or great
authors. Also prepare three web pages that display some information about each of these three
persons including a big photograph. Set link on each of the smaller photograph on the index
page in such a way that it leads to the full biography of the selected person. You need to
set three links on the three small photographs. (Hint: To create a link from an image, add
an <a> element, and put the link of bigger picture in the href attribute of the <a> element.)

You may use the approach discussed in the above example 1 to develop your family tree.
Create a web page with one or more images of your grandfather and grandmother. Develop
other pages in such a way that, when you click on the image of your grandfather, a new
page will appear with some more related pictures.

Implement the image map showing city scenario as discussed in this chapter.

Complete the school website project you did in Chapter 2 by adding the photo gallery. You
may add logo of your school on the main page too.

Use an existing video file and embed it into a web page. Alternatively, you may create a
video file through your mobile or any other device and embed it into a web page.
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List Handling

While presenting information, sometimes we need to list different individual entities. Instead of writing
such entities in continuous paragraph form, these individual items are presented as list with or without
numbers. By presenting the entities in such way increases clarity in representation and aids readers
in understanding them.

Let us see an example. When you want to shop some items from the market, you need to remember
them. Figure 4.1 illustrates the list of some of such items in a classic way which can be taken
with you while shopping.

Items to be purchased
e Chocolates
« Notebook
e Practice book
e Ballpen

e Markers

Figure 4.1 : An example of list

There are three basic types of HTML lists. These types are unordered list, ordered list and descriptive
list. All the types are discussed in forthcoming sections of this chapter.

Unordered List

Asillustrated in figure 4.1, an unordered list contains item along with a symbol. This symbol is also called
abullet. The list shown in figure 4.1 is an unordered list with bullet as 'e®'. To create an unordered list in
HTML, the <ul> tag and </ul> tag pair is used. The items of the list are enclosed within the <li>and </
li> tag pair. HTML example that creates the unordered list is shown in code listing 4.1.

<htm[>
S T >
<body>
<font color ="Blue">

<h1>An Unordered List:</h1>
</font>
T >
<ul>

<font size="6">
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<b>
<li>Chocolates</li>
<li>Notebook</li>
<li>Practice book</li>

<li> Ball pen </li>
<li>Markers </li>

</b>

Code Listing 4.1 : An unordered list

Write the code given in code listing 4.1 in the SciTE editor and check its output in a browser.

The output will look similar to the one shown in figure 4.2.

886 MozillaFirefox
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An Unordered List:

. Chocolates

. Notebook

. Practice book
. Ball pen

. Markers

Done

o
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Figure 4.2 : An unordered list in a browser

Changing Bullets

The default shape of bullet is a filled circle. If you want to change the bullets, you can use an
attribute called type. The types can be circle, square and disc. See the following example.

<ul type=''square''>
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You can also change the bullets to unfilled circle by using the tag shown below :

<ul type=""circle''>
Modify the HTML code given in code listing 4.1 and experiment with different type of bullets.
List without Bullets

In case you do not want any bullet, you may use description list using tag pairs <dl> and </dI>.
Here 'dl' is an abbreviated form of the word description list. Within the description list, we need
to define description terms using <dt> and </dt>. That is, an item say Chocolates can be defined
as follows:

<dl>
<dt> Chocolates </dt>
</dl>

To define sub-items we may use description tag pair given as <dd> and </dd>. That is, we can
add different types of chocolates and ice-creams. Figure 4.3 demonstrates different types of bullets
on a web page.
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An unordered list In various formals:
An unordered List In default bullets:

« Chocolates
= lcecreams

An unordered List in unfilled circle bullets:
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o lee-creams

An unordered list In square bullets:

= Chocolates
= loe-creams

A descriptive list without bullets:

Chocolates [-
Fruit and nuts

Tra.rrasme
Dane

Figure 4.3 : Different types of bullets
HTML code to generate figure 4.3 is shown in code listing 4.2.

<html>
<body>
<font color ="Brown">
<h1>An Unordered List in various formats: </h1>
</font>
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<font color ="Blue"> <hl>An unordered List in default bullets: </h1> </font>
<ul>
<font size="6">
<b>
<li>Chocolates  </li>
<li>Ice-creams  </li>
</b>

<font color ="Blue"> <hl>An unordered List in unfilled circle bullets: </h1> </font>
<ul type="circle">
<font size="6">

<b>
<li>Chocolates  </li>
<li>Ice-creams  </li>
</b>
</font>
<hl>
S R an e e -->

<font color ="Blue"> <h1>An unordered list in square bullets: </h1> </font>
<ul type="square'>
<font size="6">

<b>
<li>Chocolates  </li>
<li>Ice-creams  </li>
<li>Dry fruits </i>
</b>
</font>
<hl>
R -->

<font color ="Blue">
<hI>A descriptive list without bullets: </h1>
</font>
<dl>
<font size="6">
<b>
<dt>Chocolates </dt>
<dd> Dark </dd>
<dd> Fruit and nuts </dd>
<dd> Milk </dd>
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<dt>Ice-creams </dt>
<dd> Vanilla </dd>
<dd> Chocolate chips </dd>
<dt>Dry fruits </dt>
<dd> Almonds </dd>
<dd> Cashew nuts </dd>
</b>
</font>
</dI>
S e -->
</body>
</html>

Code Listing 4.2 : HTML code for different types of bullets
Heading of List

To provide heading of a list, we have to simply use <lh> tag. Obviously, the heading must appear
before the list. Hence, before starting the <li> and </li> tag pair, you need to use the <lh> tag
with the required heading. See the example given below.

<lh> My Shopping List </lh>
Ordered List

An ordered list contains items along with numbers or alphabets instead of bullets. To create an ordered
listin HTML, the <ol> tag and </ol> tag pair is used. As usual, the items of the list are enclosed within
the <li> and </li> tag pair. Code listing 4.3 shows the HTML example that creates an ordered list.

<html>
<body>
<font color ="Blue">
<h1>An ordered list: </h1>
</font>
e -—->
<ol >
<font size="6">
<b>

<li>Chocolates  </li>
<li>Ice-creams  </li>
<li>Dry fruits </li>
</b>
</font>
</ol>
B T -->
</body>
</html>

Code Listing 4.3 : HTML code for an ordered list
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Output of the code listing 4.3 is shown in figure 4.4.
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An ordered list:

1. Chocolates
2. Ice-creams
3. Dry fruits

Done

Figure 4.4 : Ordered list

Generally the ordered list always starts with number 1. You may start the ordered list with a specific
number. Say, you want to start your list with a number 6; you may use start attribute with <ol>
tag as shown below.

<ol start ="6'">
Modify the HTML code given in code listing 4.3 in order to start the list with number 6.

Ordered List with Alphabets

Instead of numbers, we may use alphabets such as 'A', 'B', 'C' or 'a', 'b', 'c'. We may also use
Roman numbers. This can be done by using type attribute with the <ol> tag. Table 4.1 illustrates
possible values for the type attribute.

Value Description

1 Numbers

A Uppercase alphabets

a Lowercase alphabets

I Uppercase Roman numbers
i Lowercase Roman numbers

Table 4.1 : Values of type attributes

An example of HTML code is provided in code listing 4.4. The code will print two ordered lists
one with alphabets and another with small Roman numbers starting with number 10.
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<html>
<body>
<font color ="Blue">
<h1>An ordered list: </h1>

</font>
e e -->
<font size="6">
</b>

<ol type=A>

<li>Chocolates  </li>
<li>Ice-creams  </li>
<li>Dry fruits </li>
</ol>
</b>
</font>
D -->
<font size="6">
</b>
<ol type="1' start="10">
<li>Chocolates  </li>
<li>Ice-creams  </li>
<li>Dry fruits </li>
</ol>
</b>
</font>
R SRR -->
</body>
</html>

Code Listing 4.4 : HTML code to print Roman numbers as bullets

Output of the HTML code listing 4.4 is given in figure 4.5. You may try working with different
values of the type attribute.
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An ordered list:

A. Chocolates
B. Ice-creams
C. Dry fruits

%. Chocolates
xi. Ice-creams
cii. Dry fruits

Figure 4.5 : Ordered lists with alphabets and Roman numbers
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Nested List

It is possible to have a list within a list. This is called nesting of list or nested lists. Types of both
the lists may differ. An example HTML code is given in code listing 4.5.

<htmI>
<body>
<font color ="Blue">
<h1>An ordered list: </h1>
</font>

<ul >

<font size= "6 ">

<b>
<li>Chocolates  </li>
<font size="4">
<ol type="a">
<li> Dark chocolates </li>
<li> Fruit and nuts Dark </li>
</ol>
</font>
e -->

<li>Ice-creams  </li>
<ol type="a">
<font size="4">
<li> Venilla </li>
<li> Chocolate chips </i>
</font>
</ol>

</body>
</html>

Code Listing 4.5 : HTML code for nested lists

Output of code listing 4.5 is shown in figure 4.6.
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An ordered list:

. Chocolates
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b. Fruit and nuts Dark
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a. Venilla
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Figure 4.6 : Nested lists in HTML

There are other structures that publish the content in more structured way. One of such structure
is called table. Following section presents tables in HTML.

Table Handling in HTML

Representation of information in proper format increases degree of understanding and facilitates ease
of its use. Can you imagine a shopping bill printed in continuous paragraph manner ? What about
your results sheet showing marks of different subjects? If it looks like the figure 4.7, it will be certainly
very difficult for you to read. Not only it is effort taking and time consuming, but it also leads to

misinterpretation of information.

Modern School Affiliated to Star Education, Gujarat Mr. Arvind B Patel Seat No 123
March 2013 Subjects: English, Gujarati, Science, Maths, SS*

Internal Marks (40): 20, 30, 25, 35, 25 External Marks (60): 35, 32, 48, 40, 35
Class: First Class SS*: Social Science

Figure 4.7 : Weird mark statement example

Now look at figure 4.8. Obviously there is no confusion at all. Name of the school, name of the
student, date, all the marks, and result are clearly visible.
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Modern School

Affiliated to Star Education, Gujarat

Mr. Arvind B Patel Seat No 123 March 2013
Subject: English Gujarati Science Maths SS *
Internal Marks (40): 20 30 25 35 25
External Marks (60): 35 32 48 40 35

Class: First class

SS*: Social Science

Figure 4.8 : A sample mark sheet in proper format

Tables in HTML are very efficient in presenting structured information. A table contains information
separated in form of grids. You might have used special note book for your mathematics calculation
having rows and columns. Similarly, information can be presented in form of row and column in
a table. The next section illustrates how a small table can be displayed on a web page using HTML
tags. Later, we will see each tag that generates a table in detail.

Creating a Small Table

To create table in HTML <table> and </table> tags are used. That is, starting and ending of a
table are marked by these tags. Within the <table> and </table> tags, we may use attributes such
as caption (title) of the table, table border, table rows and columns.

Main content of a table is formed by rows and columns. A row in a table is defined by <tr>,
the table row tag. The first row of a table is heading row, which is denoted by the <th>, table
heading tag. Entries of remaining rows are entered using <td> tag. See code listing 4.6 that shows
an example HTML code.

<html>

<body>

<h1>My First Table </h1>

<p>My first table is as follows.</p>
<table border="2">

<tr>

<td> This is Row 1, Column 1 </td>
<td> This is Row 1, Column 2 </td>
</tr>
<tr>
<td> This is Row 2, Column 1 </td>
<td> This is Row 2, Column 2 </td>
</tr>
</table>
</body>
</html>

Code Listing 4.6 : HTML code for simple table
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You can write the code in your editor and see the output in a browser. It will resemble the output
as shown in figure 4.9.
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My First Table

My first table is as follows.

This is Row 1, Column 1 [This is Row 1, Column 2
[This is Row 2, Column 1 [This is Row 2, Column 2

Done

Figure 4.9 : A simple HTML table displayed on a web page

The HTML code shown in code listing 4.6 uses table tag with some attribute and component. The
first attribute used within the table tag itself is the border attribute to print border of pixel size 2.
The table further defines a row with <tr> tag. The table shown in figure 4.9 has two rows; hence
two sets of <tr> tags must be used.

Within a row, with the help of <td> tag pairs, cells are defined. The attributes and tags used in
this example are discussed later in this chapter. The objective of the example is to understand the
row and column formation of the table. This arrangement is also known as grid type arrangement.
Let us take a detailed view on other table tags.

Table Tag and its Attributes

The first tag that is used to define a table is table tag. The <table> tag can carry many attributes.
Some of them are not much popular now-a-days; however, you may use them. The attributes are
shown in table 4.2.

Attribute Description

align This attribute indicates alignment of table.

bgcolor This attribute specifies background of the table.

border This attribute specifies table border.

cellpadding This attribute leaves specified gap between edges of the cells and their content.
cellspacing This attribute manages space between each cell of the table.

dir This attribute specifies the direction of text that is displayed in the table.
frame This attribute controls the outermost border of the table.

rules This attribute controls the presentation of inner borders of table.
summary This attribute presents description of the table.

width This attribute specifies width of the table.

Table 4.2 : Table tag attributes
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Some commonly used attributes are discussed below:
Border Attribute

In the example discussed in code listing 4.6, a border with pixel size 2 is created using the border
attribute. This attribute creates a border around the table as well as around each individual cell.
The width of the border is given in form of pixel. Use of the border attribute is optional. If you
use the attribute with value O (zero), no border will be visible. Consider the HTML code that
we have created earlier using the code listing 4.6. Let us modify the value of the border attribute
border by changing the value of border attribute as shown below.

< table border="4" align=""left"'>

Now once again check the appearance of the table. It should look similar to the one shown in
figure 4.10.

You might have noticed one more attribute we have used in the example given in previous paragraph;
that is align attribute. Did you notice anything? You might not have noticed any change. Try to change
the alignment of the table to the right and now you may able to notice change in the table alignment.
We will see other alignment values later.
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My First Table

My first table is as follows.

This is Row 1, Column 1 [This is Row 1, Column 2
This is Row 2, Column 1 This is Row 2, Column 2

Done

Figure 4.10 : Table with changed border value
Bgcolor Attribute

Let us make the table more attractive and colourful by adding background colour. To do this, we
have to use bgcolor attribute. The bgcolor attribute sets the background colour for the table. The
value of this attribute is either a colour name or a six digit hexadecimal code. Modity the first line
of the HTML code you are currently experimenting (as given in code listing 4.6) as follows.

<table border="4" align=""right'" bgcolor="'"yellow'>
Check the output by viewing the code in a browser.
Cellpadding Attribute

If two table cells are placed next to each other and both contained text, there may be a problem.
If there is not enough space between the edges of the cells and the text, the words would combine
with each other, making them hard to read. Similarly, if there is a border around each cell and
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the text touches the border, it will be hard to read. By adding some space as padding to the cell
makes their contents easier to read.

The cellpadding attribute is used to create a space between the edges of a cell and its contents.
The cellpadding attribute pads some spaces inside each wall of the cell of the table. The value can
be specified either in pixels or as a percentage value. Here, the value specified in percentage refers
to percentage of the width of each cell of the table. See the following example.

<table border='4" align=""center'" bgcolor=""pink" cellpadding="'25">
Alternatively, you may use percentage value as follows.
<table border='4" align=""center'" bgcolor="yellow'" cellpadding="20%"">

You might have noticed that we have also changed values of align and bgcolor attributes. Check
the changed appearance of the table in a browser.

Cellspacing Attribute

The cellspacing attribute is used to create a space between the cells of the table. The amount of
the space can be specified either in pixels or as a percentage value. Here, the percentage is a
percentage of the width of each cell of the table. See the following example.

<table border="'4" align="'center'' bgcolor="yellow'" cellspacing='20%">
Or
<table border="'4" align="center'" bgcolor="yellow'" cellspacing='25">
Width Attribute

The width attribute is used to specify the width of the table. The value as usual is given either
in pixels or in percentages of the available space as follows.

<table border="4" align=""center'' bgcolor=""pink" cellspacing=''25" frame="'"box"'
rules="cols" width="50%"">

Or

<table border="4" align=""center'' bgcolor=""pink" cellspacing=''25" frame="'"box"'
rules=""cols" width="50">

Align Attribute

The align attribute specifies the position of the content of all of the cells in the row. Just like simple
text the cell content can also be aligned. Table 4.3 lists the possible values for the align attribute.

Value Description

left Content is left aligned. This is the default case for normal text.

right Content is right aligned.

center Content is centered horizontally within the cell. This is the default case for
headings.

justify Text within the cell is justified to fill the cell.

char Cell contents are aligned horizontally around the first instance of a specific
character (for example, numbers could be aligned around the first instance
of a decimal point).

Table 4.3 : Possible values for the align attribute
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If the align attribute has a value of char, then the contents of each cell of the table within the row
will be aligned around the first instance of a specific character. The given character is known as
an axis character. The default character for this attribute is the decimal place. By using the decimal
point as a char for alignment (char="."), the existing decimal figures on the page would be aligned
by the decimal point as shown as mentioned:

1 2 3 . 5 6
4 6 . 1 2 7
3 8 1 6 . 4 5 3

After having a detailed look at the table tag and its attributes, let us now see table row tag in
following section:

Table Row Tag

The <tr> tag is used to display a row in a table. Everything appears within a <tr> tag should appear
on the same line. It can carry three attributes as shown in table 4.4.

Attribute Description

align Content of the row is aligned as specified.

bgcolor Background colour for selected row.

valign Specifies the vertical alignment of the contents of each cell in a row.

Table 4.4 : Attributes of the table row tag
Let us now see how these attributes can be used in the HRML code.
Align Attribute

The align attribute indicates position of the content of all of the cells in the row. The general form
of an alignment attribute is as follows :

align=""alignment"'

The align attribute takes values such as left, right, center, justify and char as shown in table 4.3.
Use these attributes in any valid HTML code displaying table.

Bgcolor Attribute

Earlier, we have seen the bgcolor attribute to paint background of the table by giving colour code
in hexadecimal or name of colour. What if, only a row of a table is required to be painted with
a specific colour? The answer is again the bgcolor attribute with either colour name or colour code
in hexadecimal. The bgcolor attribute sets the background colour for the row.

The bgcolor attribute is commonly used on the <tr> element to paint alternate rows of a table with
different colours. This will make it easier to read across each row. Try the HTML example given
in code listing 4.7.
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<htmI>

<body>

<table border="1">

<tr >
<th>Name of player</th>
<th>Points earned</th>

</tr>

<tr bgcolor="lightGreen">
<td>Disha</td>
<td>110</td>

</tr>

<tr >
<td>Sweety</td>
<td>100</td>

</tr>

<tr bgcolor="lightGreen">
<td>Gayatri </td>
<td>90</td>

</tr>

</table>

</body>

</html>

Code Listing 4.7 : HTML code for painting alternative rows with light green colour

The output of code listing 4.7 will look as illustrated in figure 4.11.

2 &® Mozilla Firefox

File Edit View History Bookmarks Tools Help
ey 4\ @ | fileyjifhome/pss/Desktop/ed12.html v -']' R

& Latest Headlines v

wlh

[i5 Most Visited v |@| Getting Started

| filezlifhome/pss.. sktop/ed12.html & v

Name of player Points earned |

IDlsha [1_1D
Sweety 100
Gayatri a0
Done

Figure 4.11 : Table with rows with colourful background
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Valign Attribute

The valign attribute specifies the vertical alignment of the contents of each cell in a row. This can
be done by using the general syntax as follows.

valign=""Position"'

Table 4.5 shows the possible values of the valign attribute.

Value Description

top Aligns content with the top of the cell.

middle Aligns content in the center of a cell.

bottom Aligns content with the bottom of the cell.

baseline Aligns content so that the first line of text in each cell starts
on the same horizontal line.

Table 4.5 : Possible values for the valign attribute

An example of tr tag is <tr width="150" valign="bottom">, embed it in the HTML code you
are practicing and check it in a browser. Try HTML code given in code listing 4.8.

<html>
<body>
g e G LR TR -->
<table border="2">
<tr>
<th> </th>
<th> Monday </th>
<th> Tuesday </th>
<th> Wednesday </th>
<th> Thursday </th>
<th> Friday </th>
<th> Saturday </th>
<th> Sunday </th>
</tr>
g e G LR E R -->
<tr align="middle">
<th> 11 to 12 </th>
<td> Maths </td>
<td> Science </td>
<td> Gujarati </td>
<td> Maths </td>
<td> Science </td>
<td> Guajarati </td>
<td> Assembly </td>
</tr>
</table >
g e G LR LR R -->
</body>
</html>
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The code shown in code listing 4.8 creates two rows of a simple timetable for a class. If you
see this code in a browser it will look as shown in figure 4.12. Do you think the table is incomplete?
In that case, complete the timetable by creating some more rows.

£ 868 mrMozilla Firefox

File Edit View History Boo Tools Help

- Pnﬁ o | file-jifhome/pss/Desktop/screens 24 |ly/edl6 v ..‘I ¥
[ Most Visited ¥ @) Getting Started | Latest Headlines =
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Monday Tuesday Wednesday Thursday| Friday Saturday| Sunday
11 to 12| Maths | Science | Gujarati Maths |Science| Gujarati |Assembly

Done

Figure 4.12 : Time table generation using HTML code
Cell Representation using th and td

Each cell in a table is represented by either a <td> or <th> tag. In a way they facilitate breaking
of a row into multiple columns. If a heading is to be specified, a <th> tag is used. If table data
is to be presented, <td> tag is used.

By default, content of a <th> tag is usually displayed in a bold font, horizontally aligned in the center of
the cell. The content of a <td> element is displayed as left aligned normal text. Both the <th> and <td>
tags can hold the same set of attributes. Effect of these attributes is limited to a single cell which carries
them. Any effect these attributes cause, will override settings for the whole table or any upper level
containing element such as a row. Effect caused by the <th> and <td> attributes is final.

In addition to the universal attributes and the basic event attributes, the <th> and <td> tags can
also have the attributes shown in table 4.6.

Attribute Description

abbr Provides an abbreviated version of content of the cell.

align Aligns content of the cell.

bgcolor Adds background to the cell.

char Manages the cell content to be aligned around the first instance of
the specified character.

colspan Indicates number of columns that the cell spans across.

headers Indicate corresponding headers to the cell.

height Specifies height of the cell.

nowrap Stops text from automatically wrapping into a new line within the cell.

rowspan Indicates number of rows that the cell spans across.

valign Specifies vertical alignment of the cell.

width Specifies width of the cell.

Table 4.6 : Attributes of <td> and <th>
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We will learn about these attributes in detail as and when we proceed with the chapter.

Adding Caption to a Table

To give name to the table <caption> tag is used. This tag is required when you display a specific
table along with the table name. Table name indicates what the table is for; for a result purpose,
for timetable or for a diet chart. Most of the browsers display the contents of the caption above
the table on a centered fashion.

Addition of the following line before the first row of any valid HTML encoded table generates table
captions as "This is our time table".

<caption> This is our timetable </caption>

Code listing 4.9 shows how to create a time table using HTML.

This is our time table
</font> </h1> </caption>

<htmI>
<body>
<table border="2">
<!--
<caption> <h1> <font color="Brown" >
<!--
<tr>
<th> </th>
<th> Monday </th>
<th> Tuesday </th>
<th> Wednesday </th>
<th> Thursday </th>
<th> Friday </th>
<th> Saturday </th>
<th> Sunday </th>
</tr>
<!--
<tr align ="middle">
<th> 11 to 12</th>
<td> Maths</td>
<td> Science </td>
<td> Guajrati</td>
<td> Maths</td>
<td> Science </td>
<td> Guajrati</td>
<td> Assembly </td>
</tr>
</table >
</body>
</html>

Code Listing 4.9

: Adding caption to the table
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Adding caption to the table increases the degree of understanding and user friendly presentation
of table on web page. Figure 4.13 shows the output of code listing 4.9.

286 Mozilla Firefox
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- ﬁ @/ | file:imomefpss/Desktop/screens 24 |ly/ed19.htmi v "" .
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This is our time table

Mo nday_r;'l‘u esda'j' “‘edne&da}; Thursday Fridaf Saturday Sunday
11 to 12| Maths | Science | Gujarati Maths |Science| Gujarati Assembly

Done

Figure 4.13 : Table with caption

Observe that the time table shown in figure 4.13 is incomplete. Students may complete the same
and observe the output.

Nested Tables

Many times we need to add table within a table. The example shown in code listing 4.10 shows
a nested table.

<html>
<body>
S e e -->
<table border="4">
<caption> <h1>Conference Activities </h1></caption>
<tr>
<th > </th>
<th width ="40%"> Morning </th>
<th> Afternoon </th>
</tr>
<tr>
<th> Day 1</th>
<td> Inauguration </td>
<td> Key-note Address</td>
</tr>
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<tr>
<th> Day 2 </th>
<td > Paper Presentations</td>
<td>
<table border="1" bgcolor="pink" frame="box" align="right">
<caption> <h3> Inner Table </h3></caption>
<tr >
<th> Teachers</th>
<th> Students </th>

</tr>
<tr>
<td> Meeting </td>
<td> Quiz </td>
</tr>
</table>
</td>
</tr>
</table >
D e e -->
</body>
</html>

Code Listing 4.10 : Nested table
Figure 4.14 shows the output of code listing 4.10.
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Conference Activities

Momning Afternoon
Day 1 |Inauguration Key-note Address

Inner Table
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Presentations Teachers Students
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Day 2

Daone

Figure 4.14 : Nested tables
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You might have noticed that the inner table has background colour and border. Both the outer as
well as inner tables have their captions.

An Example of a Table

Figure 4.15 shows an example of a table that you have practically observed. It is about a menu
of a typical Punjabi restaurant containing items of your choice along with prices.

Star Restaurant
Starters Roti and Bread Curries
Item Price Ttem Price Ttem Price
Paneer Tikka Dy 100.00 Plain Roti 10.00 Paneer Bhurji 100.00
Panner kabab 100.00 Tandoori Roti 20.00 Mixed Veg 100.00
Drinks Desserts Water
lItem Price Item Price Item Price
Tea 20.00 Gulab Jamun 30.00 Regular -
Coffee 20.00 Rasgulla 3500 Mineral 15
Koko juicy 25.00 Pudding 40,00 Sparkling 28
Mengo delight 25.00 lce-cream 30,00
The prices are in Indian rupees
Custorners have to pav extra taxes
Flease wait for 20 minutes after gving order

Figure 4.15 : Restaurant Menu card
Code listing 4.11 shows partial HTML code to generate restaurant menu card shown in figure 4.15.
<html>

<head> <title> Star Restaurant Menu </title> </head>

<body>
<center>
<table width="75%" border="1" bordercolor="#000000" bordercolordark="#000000"
cellspacing="0">
<tr align="center">
<th align="center" colspan="6"> <h1> Star Restaurant </h1></th>
</tr>
<tr>
<td colspan="2" align="center"> <h2> Starters </h2></td>
<td colspan="2" align="center"> <h2>Roti and Bread </h2></td>

<td colspan="2" align="center"> <h2>Curries </h2></td>
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</tr>
<tr>
<td align="center"> <strong> <font color = "Blue" > Item </font> </strong> </td>
<td align="center"> <strong> <font color = "Blue" > Price </font> </strong> </td>
<td align="center"> <strong> <font color = "Blue" > Item </font> </strong> </td>
<td align="center"> <strong> <font color = "Blue" > Price </font> </strong> </td>
<td align="center"> <strong> <font color = "Blue" > Item </font> </strong> </td>
<td align="center"> <strong> <font color = "Blue" > Price </font> </strong> </td>
</tr>
<tr bgcolor="#CCCCCC">
<td align="center"> <strong> Paneer Tikka Dry </strong> </td>
<td align="center"> 100.00 </td>
<td align="center"> <strong> Plain Roti </strong> </td>
<td align="center"> 10.00 </td>
<td align="center"> <strong> Paneer Bhurji </strong> </td>
<td align="center"> 100.00 </td>
</tr>
<tr>
<td align="center"> <strong> Paneer Kabab </strong> </td>
<td align="center"> 100.00 </td>
<td align="center"> <strong> Tandoori Roti </strong> </td>
<td align="center"> 20.00 </td>
<td align="center"> <strong> Mixed Veg </strong> </td>
<td align="center"> 100.00 </td>
</tr>
<!-- --Remaining part of the table may be completed using similar code.... -->
<tr align="center">
<td align="center" colspan="6"> The prices are in Indian rupees. <br>
Customers have to pay extra taxes. <br>
Please wait for 20 minutes after giving the order.
</td>
</tr>
</table>
</center>
</body>
</html>

Code Listing 4.11 : Displaying restaurant menu card using HTML tables

Note that the HTML code given in code listing 4.11 displays a partial table. Students can complete
the remaining part of the table by adding similar HTML code.

76 Computer Studies : 10



Frames in HTML

Frame in an HTML document is used to combine multiple web pages and display them as a single
web page. Frames divide a browser window into several parts or sub windows, each containing
an independent web page. By dividing the browser window in many frames, you can handle different
HTML codes individually and manage loading and reloading of them. A collection of frames in
the browser window is known as a frameset.

It is to be noted that some browsers do not support the frameset. To create a frameset document,
first we have to create a <frameset> element, which is treated as container of different frames. The
frameset defines the division of the browser window. Within the frameset, each frame is represented
by a <frame> and </frame> tag pair.

Within the frameset, you may add <noframes> element, which provides an alternative message for users,
when the browser used does not support frames. See the example given in code listing 4.12.

<html>

<head>
<title>Creating example</title>
</head>
<frameset rows="20%,60%,20%">
<frame src="top.html" />
<frame src="main.html" />
<frame src="bottom.html" />
<noframes>
<body>
Your browser does not support frames.
</body>
</noframes>
</frameset>
</html>

Code Listing 4.12 : HTML code to create frames

Write the HTML code shown in code listing 4.12 and save it as frame.html. Create the required
files such as top.html, main.html and bottom.html. Add appropriate contents of your liking within
these files. Once you create these files we are ready to test them in a browser. Our output looks
similar to the one shown in figure 4.16. Note that the output that you will get will differ based
on the contents that you have added in the files.

From figure 4.16 it may be observed that the browser window is divided into three parts. The
top portion of the window is painted with blue colour and it shows the contents of HTML file,
top.html. The middle portion prints simple table for a restaurant menu. The middle portion is displayed
through the HTML file called main.html. The bottom portion, painted with light yellow colour is
displayed through the HTML file called bottom.html.
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Starters I Roti and Bread Curries
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Thanks for visiting .......!

Done

Figure 4.16 : Frames in HTML

Note that it is also possible to divide the browser window in vertical parts. We may use frameset
element with columns (cols) as follows to split browser windows vertically

<frameset cols="25%,%*,25%"'"'>

Here we have tried to divide the browser window in three vertical parts. Change the code <frameset
rows="20%,60%,20%"> in code listing 4.12 to <frameset cols="25%,*,25%"> and try to see the
output again.

Summary

In this chapter we have seen different ways to create lists and tables in HTML. We have seen
the ordered as well as unordered lists with different attributes. The nested lists are also introduced
in this chapter. We learnt to create simple tables as well as nested tables. The chapter has discussed
attributes that can be applied to a whole table, attributes for individual table rows and attributes
for individual cells.

EXERCISE
1. Explain how list can be defined in HTML document by giving suitable example.
2. Explain various types of lists in HTML.
3. Write a short note on nested lists in HTML.
4. Write a short note on table handling in HTML.
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5. Choose the correct option from the following :

e))

(@3]

3)

“)

(&)

(6)

(7

®)

®)

Which of the following is specified by <ul> in HTML?

(a) Simple list (b) Ordered list

(¢) Unordered list (d) Simple table

Which of the following is specified by <ol> in HTML?

(a) Simple list (b) Ordered list

(¢) Unordered list (d) Simple table

Which of the following tag pairs identifies items of lists?

(a) <li> and </li> (b) <items> and </items>

(c) <object> and </object> (d) <table> and </table>
Which of the following tag pairs are used to print list without bullets ?
(a) <ol> and </ol> (b) <ul> and </ul>

(¢) <dt> and </dt> (d) <pt> and <pt>

Which of the following tag pairs are used to define a row of a table ?
(a) <tr> and </tr> (b) <td> and </td>

(¢) <col> and </col> (d) <row> and </row>

Which of the following attribute is used when a cell spans across more than one row ?

(a) Colspan (b) Rowspan

(c) Span (d) Scope

Which of the following is used to divide browser window into multiple parts ?
(a) Frameset (b) Elements

(c) Layout (d) Design

Which of the following is used to display an alternative content, in case browser does
not support frames ?

(a) Noframe (b) Yesframe

(c) Falseframe (d) Truefarme

Which of the following can be changed in an ordered list in HTML ?
(a) Order of the items (b) Start number

(c) Number style (d) All of these

(10) Which of the following is an optional entity in an HTML table ?

(a) Caption of the table (b) Heading of the table
(¢) Grouping of columns of the table  (d) All of these
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LABORATORY EXERCISE

1.  Write an HTML code to define a table showing name of your friends and score in percentages
they obtained in test of a school. Give appropriate caption and column heading for the table.

2. You may have seen your parent managing household expenses and incomes by writing accounts
in a diary. Write an HTML code to prepare a table showing expenses and income for house
hold activities. Include sources of income, major expenses and balance remained.

3. Write an HTML code to prepare the statement of marks (mark sheet) as shown in the first
section of this chapter.

4.  Write an HTML code to prepare time table of your class. Take hints from the time table
shown in the chapter.

5. Write an HTML code to prepare a table for a multiplex cinema showing movies for its display
as well as advertisement. The multiplex is having three screens and four shows on 9:00 am,
1:00 pm, 5:00 pm and 9:00 pm for all the screens. The late night show on third screen offers
three different regional movies: one in Gujarati, second in Marathi and third in Telugu. Tentative
look of the table is as follows. Add movies of your choice in each cell. Also give caption
to the inner table as "Regional Movies".

Timings> | 9:00 am | 1:00 pm | 5:00 pm | 9:00 pm
Screenl :
Screen 2 '

Screen 3 ‘ ' ' .~ Regional Movies

6.  Write an HTML code to create list of the items that you want to shop. Categories items
in groups such as books, vegetables, and food items. See the following sample framework
which shows how the list should be.
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Calc is an electronic spreadsheet package from the OpenOffice suits. Spreadsheet is a type of
package that is used for fast and accurate calculations as well as formatting of data in a document.
The spreadsheet package is used for managing financial and accounting documents, creating data
reports, generating invoices, analysing data from scientific and statistical researches, and for doing
variety of calculations on data. A spreadsheet program can also store, manipulate and create graphical
representations of data.

A spreadsheet allows entering data in row and column fashion. You may recall; in your childhood, you
might have used special notebook with small cells marked with rows and columns to practice mathematics.
Spreadsheet is a long sheet of rows and columns on computer screen to do data analysis and calculation.
In other words, a spreadsheet is a grid which interactively manages and organizes data in rows and
columns. To facilitate the operations, spreadsheet packages also allow formulas besides data and
formatting mechanisms. User can enter data interactively into a spreadsheet page, format it and calculate/
analyse them for decision making. Besides user's data and formulas, spreadsheet packages also provide
built-in formulas/functions for common mathematical, financial, statistical, and logical operations in very
sophisticated manner. Because of these abilities the spreadsheet packages are used as a universal
programme for structured data preparation and processing. LibreOffice Calc [www.libreoffice.org/],
which closely resembles the Calc is also a free and open-source spreadsheet package.

Beyond a spreadsheet

As spreadsheets became larger, they became more difficult to manage. To handle with the increasing size
of the spreadsheet, a concept of a workbook was identified. Main purpose of a workbook is to manage
collections of spreadsheets. Besides workbook, online spreadsheets are also becoming popular.

Typical Applications of Spreadsheet Packages

Spreadsheet packages are widely used for data analysis and accounting applications. Table 5.1 presents
a list of typical activities that can be generally done through a spreadsheet package.

Activity Description

Balance sheet Statements of financial position and summary in typical
account format.

Result analysis and merit list | Calculating, sorting and filtering results of some activities such
preparation as examinations.

Statistical data analysis Sorting, arranging, and applying statistical operations such as
finding mean, median, probability, etc.

Financial activities Financial activities such as loan instalment calculation, interest
calculation, etc.

Personal activities Personal activities such as tracking personal weights, managing
list of activities, items and events; such as preparing list of
guests for a party or a forthcoming event.

Table 5.1 : Popular applications of spreadsheet
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Getting Started with Calc

The first thing you require to know is how to open the Calc. Follow the command sequence
Applications = Office = OpenOffice.org Spreadsheet as shown in figure 5.1.

-I} Applications Places Systemn

W Accessories

ok Cames

_13 Graphics '

w Infernet

w Sound & Video ’ Evolution Mail and Calendar
- &= openoOffice org Presentation

- Ubuntu Software Cenler

I-‘_ - W e ¥ ——
9y OpenOffice.org w ESARIEETIE ion lyze information
. and manag L .

Figure 5.1 : Getting started with Calc

It will open an application document called a spreadsheet. A spreadsheet consists of multiple sheets;
also called worksheets. By default, a new spreadsheet contains three worksheets, but the number
of worksheets can be added or removed as per requirement. There are maximum 256 worksheets
per Calc spreadsheet document.
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11
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Figure 5.2 : An empty worksheet

Figure 5.2 presents an empty spreadsheet that you will see when you open a new document in
the Calc. This is also known as a user interface of Calc. It shows different items with the number
tags. Let us discuss them in detail.
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Title Bar

The title bar is located at the top. It shows name (title) of the current spreadsheet. If you have
just opened a new file, and not given name of the spreadsheet, it is an untitled spreadsheet. It is
denoted as Untitled X, where X is a number. When you save a spreadsheet for the first time, you
are asked to enter a name of your choice. It will let you know which workbook you are currently
working with. Figure 5.3 shows the title bar.

2 © @ Uuntitled 1 - OpenOffice.org Calc

Figure 5.3 : Title Bar
Menu Bar

The menu bar contains menus with commands for various tasks. Each menu item represents a separate
submenu. This submenu is also called pull down menu. To view the menu, just put the mouse
cursor over it, click once and submenu appears. Figure 5.4 shows a typical menu bar.

Format Tools Data Window Help

Figure 5.4 : Menu Bar

The main menu commands are listed in table 5.2 with brief description of each.

Menu Description

File Commands to operate the entire document such as creating a new document,
saving file, printing, print preview, etc.

Edit Editing commands such as copy, paste, find & replace, etc.

View Adding or removing elements of the user interface, page break preview, etc.
Insert Insertion of rows, columns, worksheets, elements, objects, etc.

Format Formatting cells, grouping of elements, sorting, conditional formatting, etc.
Tools Additional tools such as spellchecking, document protection, formulas, error

correction, etc.

Data Data processing, data sorting, data filter, etc.
Window New window, freezing cells, list of open OpenOffice.org documents
Help Help about function, information about applications and version of

software, etc.

Table 5.2 : Menus in Calc

If you select particular menu, then its corresponding submenu appears. You may have noticed a
triangle ( » ) shape along with options available in the submenu. When such sign of triangle ( » )
appears, there are more options available; from which you can select the suitable one. Figure 5.5
shows this situation. In figure 5.5 you can see the 'New' choice under the File menu with the triangle
( » ) shape showing more options. These options are presented in form of another black column,
as a vertical pop down menu.
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Figure 5.5 : Available options

If additional information is required to follow user's instructions, a dialog box appears indicated by
(...) sign. Suppose you select Save as option; the Calc will further ask you about the filename
and location where the file is to be saved as illustrated in figure 5.6.

Name: Untitled 1

Save in folder: | 'Documents v

+ Browse for other folders

+ File type

Save with password

Cancel Save

Figure 5.6 : Save dialog box

Similarly if you see "'Print" option, you may also see the sign of dots (...) at the end of
"Print"' option; which indicates that a dialog box will appear with various print options. We will
see about these menus later in detail.

Toolbars

A toolbar presents the most common commands in form of onscreen buttons. Just by clicking the
mouse pointer over a button, you can select the utility. In case, you do not know the purpose of
the button, you have to hover (put) the mouse pointer on it. Immediately it will display name of
the corresponding function. Toolbars can be turned off and on as per the need by selecting View
—> Toolbars. The default (system given) toolbars are as follows.
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e Standard Toolbar : As the name suggests, this toolbar contains most frequently used standard
commands from the File and Edit menus. Recently used icons are reflected in this bar. Most
commonly you will see icons for creation of a new Calc document, opening an existing document,
checking spelling within the document, cutting and pasting content and printing document etc.
On this standard toolbar. Figure 5.7 displays a standard toolbar.
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Figure 5.7 : Standard Toolbar

e Formatting Toolbar : The formatting toolbar presents the most frequently used commands for
formatting content of a cell. This toolbar allows you to do formatting quickly. The icons in this
bar will vary as you use the application. If any icon is not available, you may go to far end
of the formatting toolbar and select the option to add an icon. Figure 5.8 illustrates a typical
formatting toolbar.
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Figure 5.8 : Formatting Toolbar

e Formula Toolbar : Formula toolbar presents facilities for entering and editing formula within
a cell. A typical formula toolbar is shown in figure 5.9.

Al i e 2 = | i
Figure 5.9 : Formula Toolbar

Buttons in toolbars can be modified. User can add buttons to the toolbar, remove them and adjust
their sequence. You can add or remove toolbars as shown in figure 5.10.

£ © @ untitled 1 - OpenOffice.org Calc

File E-‘E-:-I_l"=~'.-r: Format Tools Data Window Help

« Normal

Page Break Preview

» Input od Status

+ Column & Row Headers

Value Higt

?'J.il_.'--!_]..-[l‘_ll

Figure 5.10 : Adding/Removing Toolbars
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Rows, Columns and Cells

Each worksheet is divided into vertical columns and horizontal rows, forming cells. Both the rows
as well as columns are numbered; columns with alphabet (and their combinations), and rows with
numbers. Figure 5.11 highlights 3rd row in a worksheet.

Each Column in Calc is vertical series of cells. A column as a whole can be selected by clicking
on the corresponding letter on the spreadsheet. Figure 5.11 shows 1st column in a worksheet.
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Figure 5.11 : Row in Calc

A cell is an intersection of a row and a column. It is identified by its column letter (letters) and
row number, e. g. C7. Figure 5.11 displays cell C7. The cell which is currently selected is known
as an active cell. Here C7 is shown to be an active cell. (Note that there will be a plus marker
on bottom right side of the active cell in the actual screen). The square box appears here is an
indicator of an active cell. The corner of the active cell is highlighted with filled small rectangle which
is known as an autofill handle, which will be discussed in next chapter.

As we have a few alphabets (26), and number of rows is more, we need to use combination of
alphabets as AA, AB, ..., AZ, BA, ..., BZ, CA, ....etc. The Calc contains 1,024 columns and
1,048,576 rows.

A cell is the basic element of a spreadsheet. Data, formulas are entered in a cell. That is, a cell
holds individual elements such as text, numbers, and formulas. You can select multiple rows, columns
or cells by clicking and dragging the cursor over the letters.

Formula and Data Input Bar

Check the big empty line on the top area of the worksheet, immediately below the toolbars. You
have seen this in previous section as figure 5.9. This space is provided for user to enter data and
formula. The data once entered, will appear in a particular cell.

The formula bar shows the cell, which is currently selected, on its left. The box indicated by fx
on the right provides an area in which you can enter data or formulas into the cell.
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Workspace

The empty grids of cells form an area where user's data appears. While entering data, you may
directly click on a specific cell (to make it active) and enter data as well as formula. The cell may
not show a formula, but displays its result in form of data.

Zoom Tool

The zoom tool can be used to zoom in/out a worksheet. You may zoom out your worksheet for
better view. Figure 5.12 highlights the zoom tool from which you can observe that the worksheet
is zoomed to 168%.

Scroll Bar

As the worksheet size is more than the computer screen (monitor) size, the Calc automatically provides
you scroll bars on either sides of the sheet as shown in figure 5.12. That is, you can see vertical
or horizontal scroll bar on screen. It is convenient to visualize data using the scroll bar, especially
when the data do not fit into the screen.
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Figure 5.12 : Vertical and horizontal scroll bars with zoom tool
Status Bar

This bar shows present status of the document along with other data, such as the sum of the selected
cells, page style, selection mode and unsaved changes. Figure 5.13 represents a typical status bar.

[Sheet 1/3 |[ Default |[ |[so|[ [ | Sum=0 |

Figure 5.13 : Status Bar
Sheet Tab

Using the sheet tabs you can move between worksheets (also called sheets) of the document. The
sheet tab serves as a navigation tool for the worksheets. The current worksheet tab name has the
white background and other sheets have the grey background. You may just click on required
worksheet in order to select it. You can also change name of any sheet just by right clicking on
the text "Sheetl", choosing the "Rename sheet..." option, and typing the required name. Figure 5.14
displays a sheet tab. Alternatively, in specific situations, the arrows shown in figure 5.14 can also
be used to move between the worksheets. You can jump to next (right), last (right most), previous
(left) and first (left most) worksheet using the arrows.
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Figure 5.14 : Sheet tab to select a worksheet
Creating a Calc Document

Let us create a simple document containing a shopping bill. The bill enlists company's name and
address, items purchased, units of items purchased, price per unit, and total amount for the items.
The bill also required to have grand total of prices, amount of tax, discount (if any), and total amount
payable. The steps to generate the document are as mentioned:

Step 1 : Choose Applications = Office = OpenOffice.org Spreadsheet. This will open the Calc.
You can see the user interface of Calc.

Step 2 : Observe that the Calc has created three worksheets automatically. However, as stated
earlier, you can delete worksheets or add additional worksheets on need by just right
clicking it. These three default spreadsheets are named Sheetl, Sheet2 and Sheet3. To
give specific name to any of the worksheets, do the following :

e Select the worksheet that is to be renamed by clicking on the worksheet tab (figure 5.14) located
just above the Status Bar.

e Click the Format menu, select Sheet from the menu options and select Rename from the submenu
options available here as displayed in figure 5.15.

e Give appropriate name (say "bill") and click on OK to complete the operations. Notice the change
in the worksheet name.

286 untitled 1 - OpenOffice.org Calc
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Figure 5.15 : Renaming sheet

Step 3 : Enter data given in table 5.3 into the worksheet named 'bill'.
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Sr. No. Item Quantity Unit price
1 Pen 5 10
2 Pencil 6 2
3 Pencil box 1 50
4 Notebook 10 20
5 Notebook cover 10 2

Table 5.3 : Shopping bill data

To enter the above data into the 'bill' worksheet do the following :

e Left-click on the cell Al. Enter the word "Sr. No." and press the enter key.
e Left-click on the cell B1. Enter the word "'Item'' and press the enter key.
e Left-click on the cell C1. Enter the word ""Quantity' and press the enter key.

e Left-click on the cell D1. Enter the word "'Unit price' and press the enter key.

You may drag the column to resize it. It may be required to resize a column when you are entering
name of items. To do so, put the mouse at the edge of the column, which you want to resize,
and drag it to the required length. You may see that the first heading line is prepared. You may
select the cells and make them bold using formatting toolbar.

Now enter the number "1" in cell A2, the word "Pen" in cell B2, the number "5" in cell C2 and
the number "10" in cell D2 respectively. Similarly, enter the remaining lines. The worksheet will now
look as shown in figure 5.16.

A [l [ [4] E
" Sr. No. Item Quantity | Unit price
1 Pen 3 10
) 2 Pencil 5] 2
s | 3 Pencil box 1 50
5 4 Notebook 10 20
i 5 Notebook cover 10 2
10
13
W As\bin (T Ry ) -
[Shesc1iz [[oetaur [ |[Em]la]l Sum=i [& ®

::i;-l."l'-".i

Step 4

Figure 5.16 : Data entered in a worksheet bill

Perform the following command to save the worksheet.

: Save the worksheet with appropriate name so that the entered data is not lost accidentally.
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e Click on File - Save, a dialog box as shown in figure 5.17 will appear; provide filename
and path (where you want to store the file).

e Click on the Save button.

s ———————

Name: mybill

Save in folder: |gmDesktop \

+ Browse for other folders

+ File type

Save with password

Cancel Save

I3

Figure 5.17 : Saving Calc document

The OpenOffice.org Calc saves a spreadsheet in a file format with the extension ods. You need
to remember the location of the file, so that you can retrieve it in future.

We have just entered the necessary data and saved the file. We have not yet calculated the item-
wise bill, and total bill for all the items, taxes and net amount payable. To calculate amount of one
particular item (such as Pen), we need to multiply the item price (cost of a single Pen) and quantity
(number of Pens) purchased. According to the first row, 5 pens of 10 rupees each were purchased.
Total amount for the first item is 50 rupees. Similarly amount payable for other items are as follows :

1 row = 5 pens 10 ¥ each = 5*%10 ¥ =50 %
2" row > 6 pencils 2 ¥ each =6%2 ¥ =12 7
3" row = 1 pencil box 50 F each = 1*50 ¥ =50 %
4" row > 10 notebooks 20 F each = 10%20 ¥ =200 ¥
5% row > 10 notebook covers 2 F each = 10*2 ¥ =20 F

According to the above calculation, we can deduce a general rule that if x units of an item are
purchased, each having unit price y, the amount payable is x*y. To insert this result in last column
entitled as ""Amount'', we may manually multiply figures and write it in a cell. However, the better
alternative is that we may enter a generic formula.

To enter a formula in cell we may provide direct data (such as =5%10) or we may provide cell
reference where these data are available. That is if 5 is available at cell C2 and 10 is available
at D2, in this case value of (=5*10) is equal to (=C2*D2). Typing '=' is necessary in beginning
of any formula, failing to do so, the content is identified as regular text in a cell (even if a number
is entered) and does not perform calculations.
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Using cell reference instead of the direct value has some advantages. The first advantage is that
we need not have to manually perform the arithmetic operation; which may lead to mistake. Second
advantage is that when we change values in the cell, result of the formula will also automatically
change. Third advantage is, when the data block is moved, or some rows or columns are inserted/
deleted, the reference in formula will automatically change.

Let us add one column in our previous worksheet 'bill' to calculate item-wise amount to be paid.
Do the following :

e Select cell E1 and enter the word ""Amount''. Press enter key. You may make the word bold.

e Select Add formula in cell E2 by typing =C2*D2 as displayed in figure 5.18.
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Figure 5.18 : Adding simple formula

e After entering formula in cell E2, when you press the enter key, you will see the result of
multiplication in the cell.

e You may add formulas in cells respectively in cells E3 (=C3*D3), E4 (=C4*D4), ES (=C5*D5),
and E6 (=C6*D6).

e Another alternative is just drag the content of E2 to the remaining cells of the columns upto
E6 cell. Automatically the formula will be copied. To drag the content of the cell, click on the
cell. Drag the corner of the cell to the required number of cells.

e You may see the output as displayed in figure 5.19.
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Figure 5.19 : Amount calculated for one cell and dragged to other cells

We also need to make grand total of all the payable amounts for different items. To make total
of the amount column, SUM function is used. The SUM function button is located in the Function
Bar at the top region of the screen. Using the SUM function button, you can automatically add
the numbers in the cell range you select. Figure 5.20 shows the sum function.

288 mybill.ods - OpenOffice.org Calc

Edit View |[nse Farmat Taol

A B c D E G .
Sr. No. Item Quantity |Unit price Amount
1 Pen S5 10 &0
2 Pencil 6 2 12
1 3 Pencil box 1 50 50
5 4 Notebook 10 20 200
6 5 Notebook cover 10 2 20
7 =sum{E2, E}
+]
L]
10
11
12
i3
el i\ it (SReSTT T STty 7 . : -1
[sheet1/3 || Detault |[nser|[smil 1] I Sum=0 |le v @] 128%)]

Figure 5.20 : Sum function
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Sometimes the symbol available in the top formula bar (denoted as ' X ') as displayed in figure
5.21 can be used.
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Figure 5.21 : Using autosum symbol

In spreadsheets, a cell range is denoted by the address of the first cell and the address of the
last cell, separated with a colon; e. g. E2:E6 refers to cells from E2 to E6. Alternatively you can
also select the cell E7 and type formula =E2+E3+E4+ES5+E6. Select cell D7 and write caption
"Total" and press enter. You will see screen as shown in figure 5.22.
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Figure 5.22 : Calculation of total amount
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Let us now calculate the tax to be paid on the total amount calculated above, we need to calculate
taxes. If we consider the tax is 5% of the total bill amount, then the formula to get tax amount
is as follows.

Taxes= Total amount * 5/100
e Select cell D8 and write caption as ''"Taxes''.
e Select cell E8 and write the formula =E7*5/100

To calculate the net amount to be paid, we need to add taxes to the total amount. That is the
content of the cell E7 and E8 is to be added and displayed in the cell E9. You may use sum
function as discussed above or may write direct formula (=E7+E8) by selecting cell E9.

Select the cell D9 and write caption '""Net Amount' and press enter. You can see the result as
displayed in figure 5.23.
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Figure 5.23 : Calculating net amount

You can see that the net amount calculated here 348.6. To make it more familiar, we may add
a decimal point by clicking on toolbar as shown in the figure 5.23. Adding one decimal point will
make the Net Amount value as 348.60.

You may want to move the whole content in such a way that you can insert name of the company
and date. Perform the following steps.

e Using mouse, select all the cells containing data. In the above example, the cells that contain
data are Al to E9.

e Cut the selected data by selecting edit menu and choosing "'Cut'" operation.
e Go to cell B3 and paste the data.
e Ensure that your data is not changed.

You might have noticed the change in formulas. Total, Taxes and Net Amount now refer to F
column instead of E column. Calc automatically changes the column references if the cells are moved
from one location to another location unless specifically told not to do so. In next chapter we will
learn more about such relative or absolute (fixed) addressing techniques.
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Saving and Re-opening File

While working with a spreadsheet (or any other computer application), frequently you need to save
your work. There might be a power fluctuation, or any other such problem; because of which you
may lose the data you have entered. Saving the file frequently is a good practice and prevents accidental
loss of data.

Once operations of files are finished, you need to close the file. You may click on the cross button on the
top of the window or select File menu and choose Close operation. To reopen the file again, you need
to select File menu and choose Open operation. You may take help of standard tool.

Meet the Developers of the OpenOffice Suit via Calc

Now you know how the spreadsheet in OpenOffice works. Do the following. Open a workbook
in Calc. Select any cell and type =starcalcteam() in any of the cell, which will display the picture
of OpenOffice development team members. Figure 5.24 displays the Calc development team.
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Figure 5.24 : Calc developer's team

Summary

In this chapter we have learnt what is spreadsheet and typical applications that can be developed
using such packages. The chapter has focused on introduction and basic functionalities of a
spreadsheet package from OpenOffice suit. The features and functionalities discussed have been
illustrated with help of a real life example in step by step manner. With the concepts learnt in
this lesson you may create a new spreadsheet, edit data in it, analyse and process the data with
some basic formulas, save it and reopen it whenever required.
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EXERCISE

List suitable applications of spreadsheet packages.

Explain file saving and reopening in Calc.

Explain working of formulas in Calc worksheet.

Can we rename an exiting sheet of Calc ? How ?

What would you do if a standard toolbar is not visible in a Calc document ?

Choose the correct option from the following :

(1)

2

3)

“)

(&)

(6)

Which of the following type of package does Calc refer to ?

(a) Spreadsheet (b) Multi-sheet

(c) Double sheet (d) Cannot be determined

Which of the following applications are not suitable for Calc ?

(a) Balance sheet preparation (b) Result analysis

(c) Presenting an idea about a product (d) All of these

Which of the following is the extension of a worksheet created in Calc ?

(a) .ods (b) .odd (c) xIs (d) .obj

Which of the following will be inserted in a worksheet if =starcalcteam() is inserted in
a Calc cell ?

(a) Stars (b) Photograph of Calc developer team

(c) Calc licence information (d) Calc version information

How can one calculate total of values entered in a worksheet in a Calc document ?
(a) By manual entry (b) By autosum

(c) By formula (d) All of these

If we move a cell containing a formula having reference to another cell in the worksheet
what will happen to the cell numbers used in formula ?

(a) The cell row and columns are changed at destination
(b) The cell row numbers are changed at destination

(¢) The cell column numbers are changed at destination
(d) Nothing will be changed

LABORATORY EXERCISE

Implement the example of the shopping bill discussed in this chapter.

Study any bill you get from a super store and implement it in Calc.

Generate a Calc document having your marks of six different subjects. Make total of the marks,
find out average and percentages from the data.

Extend the third example given in this exercise by adding marks of your friends.
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As discussed in the earlier chapter, basic unit of data storage in a spreadsheet is a cell. A spreadsheet
is made up of rows and columns intersecting each other forming multiple cells. All the data, formulas
and functions are to be written within these cells. This chapter gives you brief outline about the
basic operations regarding data editing and formatting.

Basic Worksheet Operations in Calc

Operations such as opening a new or an existing spreadsheet, saving the spreadsheet, renaming the
whole spreadsheet with save as option; renaming work sheets, adding/deleting worksheets etc. are
frequently used operations on spreadsheet or work sheet level. This section discusses the commands
for the same.

Creating a New Document

When you open the OppenOffice.org Calc application, it will automatically open a new (empty)
Calc document. If you have already used the document and wrote some data in it, you may open
another new spreadsheet document. To open a new Calc document, that is a Calc spreadsheet,
perform the following procedures.

e Select File > New —> Spreadsheet; from the Menu Bar.
e Press CTRL + N; or

e Click on the New Document Icon on the toolbar at the top of screen and select Spreadsheet.
The icon (encircled) will look as shown in figure 6.1.
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Figure 6.1 : An icon for opening new spreadsheet

When a new spreadsheet is opened, it will give you three separate worksheets; just like you have
purchased a notebook for mathematics with only three pages having grid of rows and columns. In
Chapter 5 you have learnt how to open a spreadsheet with three worksheets, for entering data
of a shopping bill.
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An existing Calc document can be opened in multiple ways. The first way is to open the Calc
first and go to file menu and select open. See the following command sequence.

e Select File > Open;

e In the Open dialog box, select the required file from a default folder or any other specified
folder;

e Complete the action by clicking on the Open button.

Another alternative is first to find the required file from computer and then open it within the Calc
software as follows.

e Open the folder Documents by choosing Places - Documents;
e Select the required spreadsheet file and open it.

Still if you cannot find your file by performing the steps mentioned above; you can find the file
through search utility of Ubuntu. This utility is helpful, especially when you do not remember the
location of the required file. To do so, perform following actions.

e Select Places - Search for Files as shown in the vertical menu in figure 6.2;

e When you click Search for Files (see mouse arrow in figure 6.2), a dialog box appears asking
for file details. The details include name of file, folder in which the file is to be searched and
some content within the expected file. We can also search file by specifying some dates like
last modified date. See block arrow pointing to the dialog box in the figure 6.2;

e In the Name contains: field of the Search for Files dialog box, enter a full or a part of the
file name;

e Click on the Find button.

These steps are illustrated in figure 6.2. It will show a list of files as a result of the search operation.
To open a file, double click on the required filename in the list using mouse.

G Appiicavors [ System ' 2 ®® Searchfor Files
P Home Folder f§ =
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Saving and Closing Spreadsheet

You have already opened a new or an existing spreadsheet document for viewing and editing in
the previous section. Once you finish working with the opened spreadsheet, you need to save the
changes. It is advisable to frequently save the changes to prevent any loss of data.

We have already discussed how to save a worksheet in Chapter 5. To save spreadsheet choose,
File = Save. You can also choose Save as option; if you want to save the document with different
name or different type. As stated earlier, if you are saving the spreadsheet first time, you will be
prompted to give file name and path.

To close the current file, choose File = Close. If you have not saved the latest changes, the Calc
will give you an opportunity to save the file before closing it.

Saving Worksheet in Different Format

By default, the Calc saves the spreadsheet in file format with extension ods. Some of the other
formats are listed in table 6.1.

Format Extension Description
ODF Spreadsheet ods OpenOffice.org Calc format.
ODF Spreadsheet Template ots Calc spreadsheet template format.
dBASE dbf Database file format.
Text CSV Ccsv Text file containing comma-separated values;

such files are typically used for data exchange
among various programmes.

HTML Document html Web page format.
(OpenOftice.org Calc)
Portable Document Format pdf Most frequently used format; this is a universal

Adobe format of a portable document.

Microsoft Excel 2007 XML xlsx Spreadsheets of MS Office 2007/2010.

Microsoft Excel 2003 xls Spreadsheets of MS Office 2003.

Table 6.1 : File formats in which a worksheet can be saved
To save a spreadsheet in other file format :

e Go to File and choose Save (for unsaved document) or the Save As option (for opened and
already saved document);

e Open the file type menu (encircled) as shown in figure 6.3;
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Figure 6.3 : Opening file type menu

e Choose required file format as shown in figure 6.4.

Name: Bill

1

+ Browse for other folders

- File type: HTML Document (OpenOffice.org Calc) (.html)

Text CSV csv
HTML Document (OpenOffice.org Calc) htmi
Microsaft Excel 2007 XML xlsx
Microsoft Excel 2003 XML xmil

Edit filter settings

wSanesly | Seve

Save in folder: "w Iv

Figure 6.4 : Choosing file type

e Save the changes by clicking on the Save button.

Renaming and Re-colouring Worksheet

In the previous chapter we have changed the name of a worksheet by selecting a worksheet from
status bar (right click) and changing its name. If you have many worksheets in a spreadsheet document,
better to assign a suitable name (and colour) for easy management of the document. To change

the name of a worksheet, perform following actions.
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e Select any cell in an opened worksheet.

e Select Format > Sheet > Rename;

e In the dialog box Rename Sheet, enter a new name;
e Save changes by clicking on the OK button.

Alternatively, click the right mouse button on the name of a worksheet shown on the sheet tab and select
Rename sheet option as follows. You have already learnt this option. The method is given below :

e Go to appropriate sheet, which you would like to rename. The selected sheet must be highlighted
(with white background);

e Right click on the sheet. A vertical menu appears as displayed in figure 6.5. From the menu,
select Rename Sheet option; A new dialog box appears as shown in form of rectangle in middle
of the figure 6.5;

e Provide new name of the sheet.

2 © 0 untitied 1 - OpenOffice.org Calc
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Figure 6.5 : Renaming worksheet with sheet tab
Changing Colour of the Worksheet Tab

To change the tab colour of a worksheet, we just need to right click the worksheet name and
choose the command Tab Color from a vertical menu appears as shown in figure 6.6. We need
to select an appropriate colour for the tab from the colour choices presented to us.
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Figure 6.6 : Changing colour of a worksheet tab

Inserting and Deleting Worksheets

As you know, many times three worksheets provided by the Calc may not be sufficient to enter
all the data related to the application. In such cases we may need to insert additional worksheets.
For example, there are five groups of students in an activity, say sports. For each of the group,
an attendance report is to be made. In this case, it is better to have five worksheets; each having
an attendance report of an individual sport. Similarly, rows, columns can be added to a formatted
spreadsheet, width can be changed and merging cells can be executed.

To insert a new worksheet do the following actions.

e Select any cell in a worksheet before or after which a new worksheet is to be added;
e Select Insert > Sheet. An Insert Sheet dialog box will appear;

e In the Insert Sheet dialog box, specify additional options.

e At the end, click OK button to confirm action.

Figure 6.7 illustrates above actions for inserting an additional worksheet.

888 united I - OpenOiice.org Calc
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You might have also thought the possibility of inserting a worksheet through the worksheet tab. To
insert a worksheet using the sheet tab, perform the steps mentioned.

e Select a worksheet and right click on it;

e A vertical menu will open;

e Select Insert Sheet;

e You will see a new Insert Sheet dialog box;
e Select required options and click OK.
Deleting Worksheet

You can delete one or more worksheets in Calc. To delete a single worksheet, right click on the
sheet tab of the worksheet you want to delete. It will give you a list of possible actions. Select

Delete Sheet from these choices. Alternatively you can select Edit - Sheet - Delete.
Row and Column Level Operations

Sometimes we need to add some columns or rows in a worksheet. Though the worksheet provides
many rows and columns, it may be possible that we would like to add some blank rows or columns
in the middle of the data already entered. This section discusses how to add columns and rows
in a worksheet along with other operations at row or column level. To insert a row do the following:

e Select a cell in the row above which a new row is to be added;

e Seclect Insert > Rows.

To insert a column do the following:

e Select a cell in the column besides which a new column is to be added;
e Select Insert > Column.

Width of a Column and Height of a Row

Calc presents all rows and columns with same height and width. When you write some text in a
cell, often the cell content becomes invisible due to the adjacent cell content. Also at times result
of some formula may not fit into the cell. To change the width of a column or height of a row,
do the following.

e Click on the dividing line between columns (rows) headers;

e Without releasing the left mouse button, drag it in the direction needed.

To provide specific size to a column or a row, do following :

e Select a cell from a column (row);

e Select Format > Column - Width or Format > Row > Height;

e In the dialog box that appears, set the width of the column or height of the row in inches;

e Click on OK button.

If you are not comfortable with inches, go to Tools = Options = General. Modify the options
provided by the category as per your need as illustrated in figure 6.8.
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Figure 6.8 : General options of Calc

Deleting Rows and Columns

To delete a row, perform following steps:

e Go to a specific row which you want to delete;

e Right click on the row;

e Select Delete Rows.

In a similar way you can delete a column also. Figure 6.9 demonstrates delete operations for rows

and columns.
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Alternatively, to delete a row or a column, you may perform following steps:
e Select a column or a row;

e Select Edit = Delete Cells.

This is illustrated in figure 6.10. It is possible to delete entire column or row and shift cells as per
our need using this option.

Selecting Rows and Columns

To select an entire column, click on the column header; you may see that the column is highlighted.
Similarly, to select an entire row, click on the row header; and the row will be highlighted.

Freezing a Pane

When many rows and columns are accommodated in a single worksheet, the row or column headers
do not remain visible; which makes handling the data difficult. To make headers of rows and columns
always visible, do the following:

e Select a cell below the row containing headers. In case of column, select the right of the column
that must always be visible;

e Select Window - Freeze.

To unfreeze cells, deselect the Freeze option by selecting Window - Freeze again.
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Figure 6.10 : Deleting cells
Cell Level Operations

This section gives you an idea that how content can be written in a cell. The content may be text,
number, functions, formulas and reference to other cell. You will also learn to copy and move content
of a cell/multiple cells.
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Selecting Cells

As stated above, text, numbers, formulas and references to other cells can be entered in cells. But
before we enter anything into the cell, we need to select the cell, otherwise the content may not
be written in desired cell. To select the cell, you need to just left click on it. You may enter your
content in the cell.

Selecting a Range of Cells

To select a cell range, go to the first cell using mouse and left click on it. After selecting the first
cell with left mouse click, without releasing the mouse button, drag the mouse pointer over the cells
to be included, until the last cell of the desired range is reached. Once the cell in this range is
highlighted properly, then release the mouse button.

This is applicable to adjacent cells only. If cells are not physically adjacent to each other, you need
to hold down the CTRL key. To select all the cells in a worksheet, you need to just click the
button in the beginning of the row and column headings. The selection range can also be specified
by giving row and column reference such as A1:B12 in the address box.

To cancel the selection of cell or a range of cells, all you have to do is a left click on any cell
using mouse.

To Delete the Content of a Cell
To delete the content of a cell or cell range, perform following steps.
e Select a cell or a range of cells;
e Press the Delete key on the keyboard, a dialog box will appear;

e Give your choice by clicking. If you want to delete text, then click on Text. You may select
more than one choice.

e Confirm your choice by pressing OK button in the Delete Contents dialog box as shown in

figure 6.11.
£ Delete Contents

Selection l

OK
Cancel

Delete all

Text
Numbers Help
Date & time

Formulas

& £ K K E

Notes
Formats

Objects

Figure 6.11 : Delete options for cell

The dialog box presents options about deleting rows and columns. Table 6.2 lists the options available
in the Delete Contents dialog box.
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Choice Description
Delete all Deletes the entire content of a cell/cell range.
Text Deletes text from the cell/cell range selected.
Numbers Deletes numbers from the cell/cell range selected.
Date & time Deletes only date and time from the cell/cell range selected.
Formulas Deletes formulas and outcomes from the cell/cell range selected.
Notes Deletes notes for a cell if added.
Formats Deletes cell formatting but keeps data.
Objects Deletes additional elements of a cell such as images.

Table 6.2 : Options available in the Delete Contents dialog box
Editing the Cell Content

To edit the content of a cell, just select the cell, and double click with mouse and edit content.
When you finish, press enter key.

Copying and Moving Cells

Cells in spreadsheets can contain many things such as numbers, text, formulas, format, and references
to other cell. The content of a cell can therefore be complex, consisting of many values. To copy
a cell, a worksheet or a range of cells, do the following.

e Select the cell/part of cell/ range of cells/worksheet that you want to copy;

e Select Edit > Copy. You may select the cells and right click on it; from which you can select
Copy option. The copied data will be highlighted with dotted rectangle;

e Select the paste location and perform the Paste command.

For additional paste options, you select Edit - Paste Special as shown in figure 6.12.

The Paste Special dialog box provides various parameters for pasting contents. These choices are
listed in table 6.3.

Label Description

1 Pastes only text.

2 Pastes only numbers.

3 Pastes date and time.

4 Pastes only formulas.

5 Pastes notes only.

6 Pastes formatting of a cell or value.
7 Pastes objects only.

Table 6.3 : Paste Special choices
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aste Special options

1 the way how content is pasted on destination cells.

To automatically fill data into the cells, the autofill tool is used. Perform following steps.

e Enter a number in the first cell;
°
e Select both the cells;
e Left click on the handle in the cell;
®
e Release the mouse button.

You may see screen as shown in figure 6.13.
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Figure 6.13 : Autofilled numbers
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Auto fill of numbers as mentioned above is also known as an arithmetic progression. Try the arithmetic
progression in a different way as follows.

Write an odd number (say 1) in a cell. In its adjacent cell, write successive odd number (here,
the next odd number is 3). Select both the cells together and try autofill tool to fill next ten cells.
Observe the numbers filled automatically. Are they all odd numbers?

Try different series of numbers such as:

e 10, 20, 30, ....
e 25, 50, 75,...
e 2,4, 60,..

You can create number tables (1*1=1, 2*1=2, ...) using this tool.

If you have only single number in a cell and you try autofill tool with it, you may have list of numbers
increased by 1.

Just think of this. Instead of a number, what if an address or reference is there in a cell ? Write
some cell address in a cell and try to autofill some adjacent cells.

Relative and Absolute Address

Earlier we have copied a formula from one cell to many other cells. If a formula written in a cell
is copied to other cell, the Calc automatically changes the addresses of cells included in a formula
(as we have seen in the example of shopping bill in Chapter 5).

A cell address in the cell A1 is =C1. That is, the cell A1 refers content of the cell C1; third element
from the cell (Al) itself. If you copy the content of the cell A1 to B1; the B1 should refer to
content of the third cell from the cell B1; that is D1. Such address mechanism is called relative.
When a relative address is copied from one cell to another, it will be automatically changed. To
avoid this we need to write address such as =$A$1(with the dollar sign ($) added before the row
and/or column) to make it as fix address. This is called an absolute address. The absolute address
does not change when the formula is copied or moved. Absolute address always indicates the value
of a specific cell. For example, the address =$A$4 will always be replaced with the value of the
cell A4 in an expression; wherever it is copied or moved.

You may fix a column and vary rows by putting $ sign against column and vise-versa. For example,
if you write address as =A$4, and try to copy it to different location, only the column will be changed,
not the row. It will always remain row 4.

To autofill cells with a formula, do the following.

e Select a cell that contains a formula;

e Left click on the handle in the cell;

e Without releasing the mouse button, drag across the desired cell range;
e Release the mouse button.

Formatting a Cell

We may change property of a cell. We may apply colours to a cell, add image within a cell, add
border to a cell, and change fonts of content of the cell. We can also apply different formats to
content of a cell; such as changing format of dates and numbers. That is, formatting can be applied
to numbers, content, alignment, cell contents, cell border and cell background. For this purpose,
we may use a dialog box Format Cells or formatting toolbar. Figure 6.14 displays formatting toolbar.
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Figure 6.14 : Formatting toolbar with labels

The description of labels used in figure 6.14 is given in table 6.4.

Label Description

Apply style.
Font.

Font size.

Bold, italic, and underline fonts.

Alignment as: left, centred, right, and justified.

Merge selected cells.

Currency.

Percent.
Add/delete decimal place.
Decrease/increase indent.

O ||| |n|h= W] -
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-
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Cell border format.

—
[\

Background colour of a cell.

p—
(O8]

Font colour in a cell.

,_.
N

Add/remove unformatted cell border.

Table: 6.4 : Formatting toolbar options

Let us see some formatting styles. Later you may experiment the above formatting styles on some
cells of a worksheet.

Number Format

The number format affects the appearance of numbers in cell. The number format can be applied
to a single cell, multiple selected cells and range of cells. Choose Format cells, open tab Numbers
and set the choices through the dialog box appear which is illustrated in figure 6.15. The description
of labels used in figure 6.15 is given in table 6.5.

Label Description

Selection of appropriate format such as numbers, dates etc.

Typical appearance of the format selected.

Regional settings.

Preview of the selected cell; inserting a thousand separator.

Number of decimal places.

Number of leading zeros.

To make negative numbers red.

[c<N BN I No W N, I I N USH B O3 s

Thousand separators.

Table 6.5 : Number formatting options for cells
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Numbers Font Font Effects Alignment Borders Background Cell Protection
Category Format Language i
All . General . \Default - English (USA) § |
User-defined o 1234 n - e
Number 1 -1234.12
Percent 'i-zg"' 12
Currenc -1.£34.14 '
ol 1,234.12 4
Time
Scientific y No
Options
Decimal places 0 - Negative numbers red )
Leading Zeroes 1 = Thousands separator 8
Format code
General

Figure 6.15 : Number formatting options for cells

Figure 6.15 shows typical number formatting options for cell containing numbers. To change date
format, currency format or percentage format, appropriate choice is to be selected.

Fonts can also be changed through the Font tab of the Format Cells dialog box; effects can be
changed in the Font Effects tab as illustrated in figure 6.16.
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Figure 6.16 : Changing fonts
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You might have applied some of these font effects; such as bold, italic, underline, and font size.
Some of these effects are presented as icons on formatting toolbar. Just selecting the proper icons,
these effects can be directly applied.

Data Sorting and Filtering

It is easy to understand and use data when it is arranged in some order. Arrangement of data in
particular order is known as sorting. Operations to sort data in ascending or descending order are
available in Calc. If there is a single column or row of data, it is sorted in desired fashion. However,
if data is spread in more than one row and column, then all the columns or rows are shifted and
sorting is done.

Consider a set of marks of students as an illustration. To find out who has secured maximum total
marks and to prepare merit list, we need to do sorting in descending (largest value comes first)
order. To experiment this, open a new spreadsheet and enter the data as shown in figure 6.17.
Save the file with appropriate name.
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| No Name Test 1 Test 2 Total |
1 | Sita | 56 | 44 | 100
2 | Mita 60 55 | 115 |
4| 3 | Rita 65 70 | 135
4 | Gita | 40 | 55 | 95
«| 5 | Nita| 30 | 35 | 65

Figure 6.17 : Data entered in worksheet
To sort the data as shown in figure 6.17 based on values of cell E i.e. Total, we need to do following.
e Click on a cell in the column by which data are required to sort;

e Click the Sort Descending button in the Formatting toolbar as shown in figure 6.18.
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There is another way to do the same operation. All you need is to select Data = Sort. A dialog
box will appear. In the sort criteria of the dialog box, select Descending. Figure 6.19 illustrates
a typical view of sort dialog box.
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Figure 6.19 : Sort dialog box

After sorting, you will find that the total marks 135 will come at first position in the column. Obviously
these marks are scored by Rita, and her name should come first in the student's name column.
If you see the result, along with Rita's total marks all other data related to her have been moved
to the first row. That means, if you sort by a column, many rows may be moved as illustrated
in figure 6.20. Note the changed order of the records (data) in the figure 6.20.
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No |[Name|Test 1 |Test 2 |Total
3 Rita 65 70 135
2 Mita 60 55 115
1
4
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Sita 56 | 44 | 100
Gita 40 55 95
Nita | 30 35 | 65
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Figure 6.20 : Sorted data in ascending order
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Not only on values but you can sort items according to alphabets too. Take an example of an
English language dictionary, in which words are sorted in alphabetical order. Look at the student's
data we are experimenting right now, and try to sort the data set on the students' name. Do the

following to sort the above data according to students name in ascending order.

e Select Data > Sort;

e Give column name as Name;

e Check the sort order, by default it is Ascending.

You may sort data on two or more fields. Consider a scenario, you have list of students with information
such as their full names, their locations and their marks. You may want to sort the data first by
location and then by name. Consider the example given below :

1.

5.

6.

Enter some sample data provided in table 6.6 in a Calc worksheet.

Name Location Marks
Nita Vallabh vidyanagar 65
Gita Anand 95
Sita Baroda 100
Mita Ahmedabad 115
Rita Gandhinagar 135
Kavita Vallabh vidyanagar 110
Punita Ahmedabad 105
Sangita Anand 85
Sunita Ahmedabad 70
Babita Anand 90

Table: 6.6 : Sample data for sorting

Select the data including headings.
Choose Data - Sort.

Select ""Location' in the Sort by field.
Select ""Marks' in ""Then by" filed.

Click OK button.

These operations are shown in figure 6.21.
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Figure 6.21 : Sorting options

Performing these steps will sort the selected data first by location and then by marks. That means,
all Ahmedabad students are listed together in ascending order (lowest first) of their marks. As location
is sorted in ascending order, the Ahmedabad location will come first and Vallabh vidyanagar will
come at end. The sorted data will look like as shown in figure 6.22. You may add third level of
sorting, if required.
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Figure 6.22 : Sorted data
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Data Filtering

Data filtering help to filter out unnecessary data and presents only those which you want to see.
Consider the data about the students name and location, which we have just sorted in previous
section. Let us add a filter on the data. Suppose we want to see details of students who scored
100 or more than 100 marks. To do so, we may add automatic filters as follows:

1. Select Data - AutoFilter as shown in figure 6.23. You may use the exiting worksheet, in

which you have already entered the data;
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Figure 6.23 : Applying filters to the selected data
2. You will see dropdown arrows at the top of each column;

3. Click and hold down the arrow on particular column (here Marks) and select a value. You
may choose from values you have already entered or phrases such as top 10 etc. If you require
specific option, you may select standard filter and choose values from it as shown in figure 6.24.

4. You may see that the spreadsheet has filtered out student's data with marks less than 100. You
may have noticed the changed colour of the arrow indicating that some data have been filtered
out as shown in figure 6.25.

Choose Data - Filter - AutoFilter again to turn off the filter.
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Data Validations

As stated earlier, the spreadsheet packages are used for data analysis such as balance sheet preparation
and financial analysis, merit list preparation and analysis of students' results. In this case the formula and
functions you have used will output correct result provided valid data are given. However, one cannot
make sure that the users of the system always enter valid data. To avoid errors in entering data we may
use data validations. To validate cell contents select the cells and select Data = Validity. This will open
a Validity dialog box as shown in figure 6.26.

Figure 6.25 : Filtered data
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Figure 6.26 : Data Validity options

You may now set different criteria for data which you expect from users. To control invalid data
entry we may set some conditions here. These conditions include cell range, all values, only whole
numbers to be entered, only date values to be allowed etc. We may do such setting with Criteria
tab shown in the figure 6.26. The second tab is about Input Help, where we can provide help
to users at the time of data entry.

There is one more tab, Error Alert to provide alert on error, if any. It is to be noted that if you
select Format or Delete All from the Delete Contents window, then the validity options you have
set will be removed.

Other Operations in Calc

Calc provide many other useful operations checking of spelling, finding and replacing text, printing
the worksheet and many more. Some of these options are discussed in this section.

Spelling Check

Users while typing the contents in Calc worksheet generally make errors in spelling. Calc gives us
a facility to check spellings. The words spelled incorrectly will be underlined with red line, provided
the spelling check toggle button on the toolbar is turned on. As you type something wrong (with
incorrect spelling), the word is highlighted with red underline. All you need to do is just a right
click and select appropriate option from given choices. To check spelling the Calc uses a dictionary.
If the word you have entered is found in the dictionary with the same spelling, the word is considered
as correct word. Figure 6.27 illustrates possible option for spelling checking and correction.
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Figure 6.27 : Spelling check options

It may so happen that the word is correct, such as your name, but it may not be there in the
standard dictionary. In that case, your name may have red underline too! To avoid this, you may
add your name to the dictionary using option as "Add to dictionary". Now your name will not be
highlighted as incorrect anymore. One simplest way to go for spelling check is just to press a function
key F7. To avoid spelling check automatically, you may choose Format - Cells - Font
language=[None]

Find and Replace

The commands Find and Replace are used to quickly find data in a worksheet and replace text
or numbers in cells fully or partially. To do so, perform following steps:

e Seclect Edit > Find & Replace;

e Perform necessary actions as asked in the Find & Replace dialog box.

Printing

Printing the worksheet requires special care because of the size of the worksheet. Unlike the word
processor, the size of a document of a spreadsheet application is not fixed. Multiple rows and columns
you have created might not fit in a page. Moreover, some information will be truncated. Further,
it is not required to print the whole worksheet. Therefore, before printing a document, it is advisable

to use the print preview option. The print preview option provides a view of spreadsheet along
with page breaks and margin. To preview a worksheet following steps can be carried out.

e Sclect File > Page Preview;

e At top of the computer screen, a bar similar to the one shown in figure 6.28 will appear.
It shows possible actions that user can take to preview the document.
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Figure 6.28 : Preview bar

By choosing necessary icons, we can carry out necessary actions. Labels shown along with the
figure 6.28 describes the actions, which are listed in form of table 6.7.

Label Description

1. Turning of pages

2. Jump to last page

3. Zoom tool

4, Full screen preview

5. Leads to a dialog box for page formatting
6. Makes margins visible

7. Scaling

8. Close preview

Table 6.7 : Preview options

Page preview can also be used to set page formatting values. To carry out page formatting, perform
following steps :

e Seclect File > Page Preview;

e Click the Format Page button on the horizontal dialog box appear; it will open a rectangle
dialog box called Page Style.

e Select the second tab entitled '""Page'' in the Page Style dialog box as shown in figure 6.29;

e Select required choices and save changes by clicking on OK button.
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Figure 6.29 : Page formating options

120 Computer Studies : 10



You may choose paper size (Format) such as A4, legal or any custom size page. You can also
set left, right, top and bottom margins using Margins. Beside these options, the other page formatting
option you may experiment are Paper Tray option (specifying from where your papers comes to
the printer; from upper tray or lower tray), and Page Layout if you are printing more than one
pages on a physical page (single paper). The format choice is also used to specify the paper
Orientation such as portrait or landscape orientations.

What if you want to print the cell grids (borders surrounding the cells) as well as the column and
row headers? Just do the following things :

e Select Format - Page; a dialog box will appear.

e Alternatively, select File > Page Preview and click the Format Page button;
e Open the Sheet tab;

e Tick the Grid checkbox as illustrated in figure 6.30;

e Tick the Column and row headers checkbox;

e Close the dialog box.
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Figure 6.30 : Setting column and row headers as well as cell grids

You may also print colourful borders pressing the tab Borders. You may select border type, border
colour and border thickness along with other options to set borders. Figure 6.31 illustrates options
for setting borders to the cells. Once you set parameters click on OK button. Then you may preview
the page. Figure 6.31 also shows a preview of data (blue rectangle indicated by block arrow) with
red border as well as yellow background for the data entered. However, to see preview you have
to go for Page Preview after setting the borders, cell headers and background.
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Figure 6.31 : Setting Borders and background

When every option and format is set, you may print the document just by clicking the printer icon
at the top line.

Modifying Page Breaks
To see and modify page breaks, do the following:
e Seclect View - Page Break Preview;

e If you are happy with the layout, you may print it else change the page breaks by dragging
the lines as per your requirement.

By performing the menu command View - Normal you will get the normal view of the page.
Header and Footer

At top of every page and at bottom of every page an area is kept reserved. These areas at top
and bottoms are known as header and footer respectively.

To create the header do following.
e Select File > Page Preview 2 Format;
e Open the Header tab and click Edit and apply the changes needed.

The header and footer areas in Calc are divided in three areas each, called left area, centre area
and right area. Whatever you write in these areas, will be automatically inserted into the document.
Inserting header is illustrated in figure 6.32.
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Figure 6.32 : Inserting Header
Getting Help

Calc has a built-in manual to provide help on different functions. To search required function, Calc
provides a search function. All you need to do is just select Help = OpenOffice.org Help. Figure
6.33 shows a typical screen that appears when you call for help. The simplest alternative way is
to press the F1 function key on the keyboard.
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Figure 6.33 : Getting Help
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Summary

In this chapter we have seen data formatting, sorting and validating operations in Calc spreadsheet.
We learnt spreadsheet level operations which facilitate opening a new or existing document, saving
document in Calc as well as other format, other operations on file such as closing and searching
documents. We also learnt sheet level operations such as re-naming and re-colouring sheet, inserting
and deleting sheet, etc. in various ways. The cell level as well as row and column level operations
also we have seen in this chapter. We learnt data sorting, data validation, and other miscellaneous
utilities such as autofill operations, setting header and footer, printing documents, spelling check
and getting help.

EXERCISE

=

Explain how to create a new document in Calc.

List how to rename and recolor the Calc worksheet.
Explain insertion and deletion of extra worksheets in Calc.
Write a short note on deleting cell content.

Explain working of autofill tool in Calc.

Explain relative and absolute address in Calc.

Write a short note on data filtering.

Write a short note on data sorting.

° * XA 0 s w Db

What is data validation? Why is it necessary ? Also explain how Calc does it ?

[y
S

Explain how to add header and footer in a Calc worksheet while printing.

[y
=

Choose the correct option from the following :

(1) Which of the following technique arranges the data set in a particular order such as
ascending or descending ?

(a) Data formatting (b) Data validations
(c) Data filtering (d) Data sorting
(2) Which of the following techniques can be used to allow only date values in a cell ?
(a) Data formatting (b) Data validations
(c) Data filtering (d) Data sorting
(3) Which of the following options when selected deletes all data validations ?
(a) Delete formatting (b) Delete all

(c¢) Delete formula (d) Delete me
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(4) We can replace multiple occurrences of a word using which of the following facility

of Calc ?
(a) Find and replace (b) By replace only
(c) By copy command (d) By preview command

(5) Page preview will also allow you to do which of the following setting ?
(a) Borders (b) Margins
(¢) Column and row heading (d) All of the above
(6) Which of the following function key is used to check spelling in Calc ?
(a) F1 (b) F2 (c) F4 (d F7
(7) Which of the following function key is used to get help in Calc ?
(a) Fl1 (b) F2 (c) F4 d) F7
(8) What is the name of mechanism to arranging the data in a particular order ?
(a) Sorting (b) Searching (c) Filtering (d) Validating
(9) What is the name of mechanism to filter out unnecessary data ?
(a) Sorting (b) Searching (c) Filtering (d) Validating

(10) What is the name of mechanism to allow only valid data ?

(a) Sorting (b) Searching (c) Filtering (d) Validating
LABORATORY EXERCISE
1.  Save your Calc document in other format using Save as option. Open it from other software

in which you have saved it.

2. Open a Calc document, add 7 sheets using Sheet tab, colour them as rainbow colour such
as "Violet", "Indigo", ...etc. Make sure that "Indigo" sheet is re-coloured with indigo colour
and so on.

3. Try autofill tool with negative numbers.

4.  Try autofill tools with two dates. Write 15-08-2013 in a cell and in its adjacent cells write
a successive date. Drag the content to next ten cells. Using this technique try to create a
monthly calendar.

5. Add your name in to the dictionary so that red line will not be displayed under it.

6.  Enter your friends list with their birth dates and sort the list according to City and then by
names. Take columns headings as shown below.
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Name | Address in City Mobile | Email | Date Month Year
one line no of Birth | of Birth of Birth
Khushi | 1, Gokul Park | Anand | ... | ... 01 July 1995

7.  Filter the list of friends you have created in problem 6 of this exercise, so that it will display
only those friends information whose birthdates are in August month.

8. Use help to find information about sorting and filtering. Prepare notes on these topics using
the help.

9.  Use your notes on data validations and also use the data you have entered in the problem
6 of this exercise, to validate the data in the date of birth column so that nobody can enter
date such as 33. You have to make data validation in such a way that it will accept only
1 to 31 numbers as date of birth values.
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Entering only data and simple mathematical expressions may not be sufficient for real life applications

involving complex decision making operation and analysing large amount of data. To carry out such
activities, spreadsheet programmes such as Calc provide built-in standard functions for mathematical,

logical, statistical, date and time, financial and other calculations on numbers and text.

A function, like an expression generally begins with an equals (=) sign, followed by a function name
and one or more function argument specified in its brackets. Sometimes, operators such as "+" may
also be used with functions and formulas. However, it is a common practice to use '=" symbol as
a prefix to avoid a function being simple text. The arguments can be a value, an address of a cell,
text, a constant, or one or more functions. In Chapter 5, we have used the SUM function from
the tool bar (shopping bill example). The SUM function, directly applied from the tool bar (indicated
by symbol sigma - Y, is a kind of shortcut. Systematically the same function can be written as
=SUM(A1:A10) where SUM is a name of function, which specifies that summation procedure is
called; and Al and A10 are references to the Calc cells in the same worksheet. Together Al
to A10 (A1:A10) specify a range of cells containing 10 different cells. The content written in the
brackets is known as argument of the function. Instead of the cell address or cell range, we can
also write a value as =SUM(23,25).

Similarly, you may also wish to try =SUM(A1:A10) function using ', (comma) or ;' (semi-colon)
instead of ":' (colon) in between the cell address A1 and A10. You may observe that just by
using ', or ;' one can sum up only two values at the cell A1 and A10 respectively. To sum all
the values between A1 and A10 including content within them; we must use either ;' or individually
all cell addresses as =SUM(A1,A2,A3,A4,A5,A6,A7,A8,A9,A10).

Figure 7.1 illustrates the three ways to perform addition operation. You can see the status of selected
cell having value (SUM=55) and the formula bar showing full summation expression. You can also
see when Al is referred in the formula, its colour is blue (as shown in the figure 7.1) and the

colour of the cell Al is also blue. This is really useful to cross check the entered formula.

The process of inserting a function is similar for all functions. The arguments specific to the function
and the correct spelling of the function are mandatory. That is, to use a function we need to enter
a correct spelling of the function along with necessary arguments. This is known as syntax of the

functions. If we do not know the exact spelling of a function and the possible attributes, it will
result in error.
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Figure 7.1 : Three ways to perform addition operation

To enter a function in a cell, do the following :
e Select a cell in result is to be displayed;

e Start entering function with '=' sign; if you do not write '=' sign (or any other valid operator
such as "+"), the function will be considered as normal text).

e Enter the name of a function;
e Enter function arguments; and
e Press the Enter key;
Function Wizard

It is not possible to place many functions on the toolbar (generally top line of the screen), or to
remember them with their correct syntax; hence most of the functions are entered through the
function wizard.

Use the function wizard in the following way.
e Select a cell in which result is to be displayed;

e Select Insert - Function. You can also press Ctrl and F2 to do the same from an opened
spreadsheet document;

e Another alternative is to press the Function Wizard key in the formula toolbar as shown in
figure 7.2;
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Function

e A dialog box will appear. Choose required function from the dialog box. Figure 7.3 shows typical

dialog box.
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Figure 7.2 : Function Wizard
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Figure 7.3 : Dialog box for function wizard

e Select the SUM function and select Next button;

e Enter values or select the function arguments from the worksheet. Here you can enter up to
30 arguments values, addresses (references) or ranges one by one. You may see the list of the

-

arguments indicated by number 1, number 2, ... etc. As shown in figure 7.4;
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Figure 7.4 : Entering arguments of a function
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e If you do not know, what is the value of a number and where it lies within the spreadsheet,
you may wish to select it from the worksheet directly;

e To select values use the Select button as shown with the mouse arrow in the figure 7.4;

e When you click on the select button, it will lead you to the worksheet area. The whole dialog
box for the function wizard is converted into a small toolbar type rectangle. Now you can see
the worksheet area as well as the minimized function wizard. You are free to use mouse and
select the cell or cell range which you want. Figure 7.5 indicates the minimised function wizard
(rectangle outlined with blue line) and the worksheet area. If the data in which you are interested
are not available on the same sheet, you may go to other sheet also. Verify data on the function
wizard. It is Sheet1:A1:10 in our case;

-
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Figure 7.5 : Selecting a cell range using Select button

e After doing this, press Enter key or Maximize button (encircled in figure 7.5). Again full function
wizard similar to the one shown in figure 7.5 will appear. Observe that the data range you have
selected is visible in number 1 argument box.

e Click on OK button to finish and close.

Calc provides many built-in functions in various categories. The major categories of functions are
mathematical, statistical, logical, and text formatting function. When you want to use another function
as an argument, place the text cursor inside the original function's parentheses and choose the new
function from the list.

Mathematical Functions

Math functions are very helpful when we work with numbers in Calc. Let us now see usage of
some math functions.

Absolute Values of Numbers

The ABS function removes the minus sign (-) from a negative number and makes the number
positive. It does nothing to O (zero) or positive numbers. The syntax is ABS (n) where n is
a number. Figure 7.6 illustrates working of ABS function. You can also see the formula of the
function in the formula bar (encircled).
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Figure 7.6 : Working of an ABS function

The ABS function is useful when you want only positive number. Consider that you are using an
expression within another expression. The Calc first calculates inner expression and uses the inner
expression value as argument of the outer expression. But the outer expression (such as square root)
allows only non-negative (positive and zero) values. What if the inner expression returns a negative
value? The negative value of the inner expression makes the outer expression invalid. To avoid this,
we just take absolute value of the inner operation and send it to the outer expression.

Exponential Function

The EXP function returns the values of the exponential function ¢" for the given number x where
e is approximately equal to 2.718281828. The syntax is EXP(Number). For example if we write
=EXP(1) in a cell it will be considered as el, which returns 2.72. Figure 7.7 illustrates this function.
You can see the formula of function in formula bar (encircled).

A B

' Value of n: ‘ 1 |
=EXP(B1)

* Function used:
' Value of EXP(n): 2.71828182845904

Figure 7.7 : EXP function
Factorial Function

The FACT function returns the value of the factorial function for the given number (the product
of all integers from 1 to the given number say n). The general form of the function is FACT(n)
where n is an integer number.

For example if we write =FACT(3), the Calc will consider this as an expression (1 * 2 * 3) and
return 6. Similarly FACT(6) returns multiplication of 1 to 6 numbers (that is 6*5*4*3*2*1); which
is 720. Figure 7.8 illustrates the factorial function with value 6.
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* Value of n: 6
=FACT(B1)

* Function used:
' Value of FACT(n): 720

Figure 7.8 : FACT function
Natural Logarithm

The LN function returns the value of the natural logarithm (the logarithm base of e) for the given
positive number. The syntax is LN(Number) where number is a positive number. For example, if
we write =LN(8) in a cell it will return 2.08 (loge8) as shown in figure 7.9.

LN B fw X f [-LniBD)

A B

" Value of n: 8
=LN(B1)

* Function used:
" Value of LN(n): 2.0794415417

4

Figure 7.9 : LN function
Logarithm Base 10

The LOG10 function returns the value of logarithm base 10 for the given positive number. The
general form is LOG10(Number) where number is a positive number. For example, LOG10(6)
is considered as LOG106 and returns 0.77 as shown in figure 7.10.

LOG10 Wl fo X f [-LoGio)
* |Value of n: 6

* Function used: =LOG10(B1)

* Value of LOG10(n): 0.7781512504

Figure 7.10 : LOG10 function

132 Computer Studies : 10



Power

The POWER function returns the number raised to the given power. The general form POWER(Number,
Power). If we write =POWER (10,3); it will return 1000 (107). It is equivalent to the notation
10"3. See figure 7.11.

POWER B fio ¥ f [-PovEniLE2)

) B
' Value of n: 10
* Value of power: 3

. =POWER(B1,B2
* Function used: ( )

* Value of POWER(n, power): 1000

Figure 7.11 : POWER function
Product of Many Arguments

The PRODUCT function multiplies up to 30 arguments (x1, x2, ..., x30). Each argument can be
a single value or a range of cells. The general form is PRODUCT (n1,n2,n3,...,n30). Consider that
we have entered some data in a worksheet as displayed in figure 7.12.

A4 il fiw ¥ = |[-PRODUCTIA1:A2.81:B2.D1:D2)
I,

A ] | = [ D | b E

10 1 3
2| 20 2 1

«[1200]

Figure 7.12 : Product of many arguments using PRODUCT

Suppose we write =PRODUCT(A1:A2, B1:B2, D1:D2) in a cell. It will return 1200. Therefore,
we can say that the product function considers all the values in a cell, a cell range or more than
one cell range; and calculates its product. In figure 7.12 a total of 6 values are present in column
A, column B and column D. Note that the column C is empty.

Square Root

The SQRT function returns the square root of a positive number. The general form of the SQRT
function is SQRT(Number). To find a square root of 100 =SQRT(100) is to be written simply
in a cell. It will return 10 as shown in figure 7.13.
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* Value of n: 100
=SQRT(B1)

* Function used:
' Value of SQRT(n): 10

Figure 7.13 : SQRT function
Integer

The INT function rounds the given number down to the nearest integer. The general form of the
function is INT(Number). That is, if you write INT(15.3), it will return 15 as shown in figure 7.14.

INT E o X  [-NTBY

A B

" WValue of n: 15.3
=INT(B1)

* Function used:
" Value of INT(n): 15

Figure 7.14 : Integer number using INT
Round

This function rounds the given number to the specified places. Many times a formula results in a
number having lot many figures after decimal place. Example of such a number is 12.6546. If you
want only two digits after the decimal point; obviously, you can not cut the number. You have to
round it. The number 12.6546 is rounded to 12.65. Student result (total marks or percentage)
is often rounded in such a way that it will result a complete number. That is, if a student gets percentages
as 76.66, then it is considered that the student has secured 77 percentage. The general form of
the ROUND function is ROUND (Number, Places). Some examples of the round function are
as mentioned :

=ROUND(76.6633,2) results in 76.66
=ROUND(45.1634,0) results in 45
=ROUND(-56.5467,3) results in -56.547

In the second example listed above, we have rounded a number with 0 decimal place in order
to generate a whole integer. Figure 7.15 illustrates the ROUND function.
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I 8 [ c | D [
' [Value of n: 76.660000 45.560000 -56.547890
* [Decimal places: 2 0 3
* |[Function used: ROUND(B1,B2) ROUND(C1,C2) ROUND(D1.D2)
Value of
* IROUND(n,decimal
places): 76.66 46 -56.548

Figure 7.15 : Examples of ROUND function

Just like ROUND, there are other two functions, ROUNDDOWN and ROUNDUP with same general
form. Experiment these functions and identify their differences.

Truncate

Truncate function (TRUNC) takes two arguments; first argument is a number and the second argument
is number of digits to be cut down from the number from its fractional part. The truncate function
chops off the fractional part of a given number leaving some digits after decimal point, if specified.
If there its fractional part, leaving y digits after the decimal point (if the second argument is omitted,
the TRUNC functions cuts off the whole fractional part from the given number. The general form
of the TRUNC function is TRUNC(Number,Places).

See the following examples.
=TRUNC(1.239,2) returns 1.23 and digit 9 is lost.
=TRUNC(12.5) returns 12 and digit 5 is lost.
=TRUNC(-15.72) returns -15 and digits 7 as well as 2 are lost.

In the last example instead of TRUNC function try to use INT function and see the difference.
You will find that the TRUNC function simply cuts off the specified part from the given number.
It does not round the number. These examples are demonstrated in figure 7.16.

i fm Z = |
A | 7] | [ | D
' |value of n: 1.239 12.5 -15.72
Decimal places: 2 ” =
* [Function used: TRUNC(B1,B2) TRUNC(C1) TRUNC(D1)
. [Value of TRUNC(n,decimal
places): 1.23 12.00 -15.00

Figure 7.16 : Examples of TRUNC function
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See the examples mentioned in the ROUND function. Try to use the same examples with TRUNC
function.

Statistical Functions

Besides typical mathematical functions Calc also offers you a variety of statistical functions on a
series or range of values. Such statistical functions help in collection, analysis, explanation, and
presentation of data in order to support forecasting, predicting as well as decision making activities.
Let us see some popular statistical functions.

Average

The AVERAGE function returns the average of numbers given to it. The average is also considered
as arithmetic mean. You have to sum up all the numbers in a list and divide the sum by the total
count (size of the list). You may consider up to 30 such values separated with the semicolon sign
(). Instead of values, as you know, you may enter cell address or a valid cell range. The general
form of the function is AVERAGE(x1,x2,...,x30). For example if you write =AVERAGE(10,7,6,8,9,5)
in a spreadsheet cell, it will return 7.5. Figure 7.17 shows the average operation.

B3 Bl fie ¥ = |[=AVERAGEIB1:Gl
R s C T © [ € [ F 1G]
' INumbers: 10 7 6 8 9 5
Function used: AVERAGE(B1:G1)
* Average of Numbers: ?.5[
aill

Figure 7.17 : Example demonstrating AVERAGE function
Mean

The GEOMEAN mean function returns the geometric mean of numbers given to it. The geometric
mean of say n non-negative numbers is obtained by multiplying them all together and then taking
the nth root. You may use up to 30 arguments (values, address or range). The general form of
the function is GEOMEAN(x1, x2 ,..., x30). For example if you write =GEOMEAN(10,7,6,8,6,5)
in a spreadsheet cell, it will return 6.8.

There is another type of mean function supported by the Calc, which is HARMEAN (harmonic
mean). The harmonic mean has similar general form as HARMEAN(x1,x2,...,x30). Try to find
harmonic mean of the same data using the above function.

Median

The median is defined as middle number of the group when they are ranked in order. If you can
not find the exact one middle number (in case the total number of arguments in group is even),
take two middle numbers and average them. The MEDIAN function returns the median up to 30
arguments given to it. The general form of the function is as MEDIAN(x1,x2,...,x30). For example
if you write =MEDIAN(10,7,6,8,6,5) in a spreadsheet cell, it will return 6.5.

Mode

The MODE function returns the most common value in a data set from at most 30 arguments,
which can be single values or ranges of cells. The general form is MODE(x1, x2,...,x30). For example,
if you write MODE function as =MODE(10,7,6,8,6,5) it will return 6. Figure 7.18 illustrates use
of different statistical functions.
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Numbers: 10 7 6 8 6 5

* |Function used: AVERAGE(B1.G1)
* |Average of Numbers: 7

4

5 |Function used: MODE(B1:G1)

6 |Mode of Numbers: 6

s [Function used: GEOMEAN(B1:G1)
¢ |Geo.Mean of Numbers: 6.822

1 Function used: MEDIAN(B1:G1)

12 IMedian of Numbers: 6.5

Figure 7.18 : GEOMEAN, MEDIAN and MODE functions
CountA

The COUNTA function returns the total number of cells or arguments which have some value in
it. You may give up to 30 arguments (values, address or range) separated with the semicolon sign
(;). Some of the arguments may contain some value (of any type) some may be empty. The COUNTA
function returns the total number of cells having some values in it. The empty cells will not be
considered. The general form of the function is COUNTA(x1, x2, ... , x30). For example if you
write =COUNTA(10,7,6,8,6,5) it will return 6.

Largest Value
The LARGE function returns the k'™ largest numeric value found in the given set of values x;

The general form is =LARGE(x, k) where x denotes the range of cells containing some numeric
values; and k is the position.

This function considers the numbers specified in the range in a descending order and number at
kth position is returned. For example, with set of values as 10, 7, 6, 8, 6 and 5 the LARGE
function with value 2 returns value 8. The 8 number is 2nd largest value in the given set.

You can set the k argument to any integer value you like, but it must not be zero or larger than
the number of elements in the given set of numbers.

Smallest Value

The SMALL function returns the k'™ smallest numeric value found in the given set of values x. The
general form is =SMALL (x, k) where x denotes the range of cells containing some numeric values;
and k is the position.

This function considers the numbers specified in the range in an ascending order and number at
kth position is returned. For example, with set of values as 10, 7, 6, 8, 6 and 5; the SMALL
function with value 4 returns value 7 value, which is the 4th smallest value in the given set. See
figure 7.19 illustrating examples of the LARGE, SMALL and COUNTA function.
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Numbers: 10 7 6 8 6 5
COUNTA(B1:G1)

Function used:

Count of Numbers: 6

Function used: LARGE(B1:G1;2)
Second Largest Value: g

¢ |Function used: SMALL(B1:G1;4)
¢ Fourth Smallest Value: 7

Figure 7.19 : Examples of the LARGE, SMALL and COUNTA functions
Rank

The RANK function returns the rank of a given number in the given set of numbers. You need
to provide a value (or address of the value) for which you need to find the position, the set of
values (cell range) and order of the sorting; 1 for ascending and O for descending. The function
will sort the values from the indicated set of values in ascending or descending order and returns
the position (Ist, 2nd, 3rd, and so on) of the given number.

The general form is RANK (number, set, order). Suppose you have secured 67 marks in an examination.
Your five friends have secured marks such as 47, 56, 78, 59, and 66. You know that among your
friends, your rank is second; considering highest marks first, that is in descending order. This information
you can find just by seeing the data; as you consider only your friends data; only six items. What if,
there are so many items? Answer is simple. Use the Rank function. For example, to know your position
(from the top, obviously!), you can use the Rank function =Rank (67, A1:F1, 0) it will return the
position 2. Figure 7.20 illustrates RANK function.

Maximum
The MAX function can take up to 30 arguments (individually or as a range) and simply returns

the maximum number within the arguments.

The general form is MAX(x1, x2 ,..., x30). From the example mentioned earlier regarding students
marks, to find out maximum (highest) marks you may use the MAX function as
=MAX(67,47,56,78,59,66). It will return 78 as illustrated in figure 7.20.

L fie F = |
| B [ [ ] o | i I & |

Numbers: 67 47 56 78 59 66

Function used:

RANK of 67

s |Function used:

Largest Value:

Function used:
Smallest Value:

RANK(67,B1:G1,0)
2

MAX(B1:G1)
78

MIN(B1:G1)
47

Figure 7.20 : RANK, MAX and MIN functions
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Minimum
The MIN function can take up to 30 arguments (individually or as a range) and simply returns the
minimum number within the arguments. The general form is MIN(x1, x2 ,..., x30). From the example

mentioned earlier regarding students marks, to find out minimum (lowest) marks you may use the
MIN function as =MIN(67,47,56,78,59,66). It will return 47 as illustrated in figure 7.20.

Calculation with Money

Calc also support other financial functions to aid calculation with money. Suppose one of your uncles
comes to you and ask:

""Beta, just tell me using your computer, how many years should it take
me to pay the money I borrowed from a bank, providing that I pay in
equal amount of money every time and the interest rate is constant?'

You need not have to go for big calculation or to write a complex program. Your job is made
simple by the Calc! You need to just write a function in a Calc cell as

=NPER(7.5%,-12000,100000)

Here NPER is to calculate the period to repay your loan. The first argument (7.5%) is a constant
interest rate. The second argument -12000 is the amount (in rupees) of annual instalment (it is negative,
as we need to subtract this amount from the total amount borrowed every time an instalment is
paid); here your uncle is paying 1000 per month and in a year he pays 12000 in total; and the
third argument is total amount of loan. When you write this function in a Calc cell it will return
13.56 years ! This is what your uncle wants ! Figure 7.21 illustrates the same example.

W fo = |
A | B | C |

. [Total amount

of loan taken: 100000 (Rrs.)
_ |Interest rate in
- [%: 7.50% (Constant rate )
. |Yearly total
- |installment: 12000 (Rs. 1000 per month)
+ |Function used: NPER(B2, -B3, B1)
. Duration in

years . 13.562227330178 (vears)

Figure 7.21 : Time to repay loan using NPER

The general form of the NPER function is NPER(Interest,Instalment,Loan,Future,Type). The
Future argument is used to enter the amount of money that remains after the last payment is made.
Usually we repay whole amount of loans. The Type argument indicates if payments are made at
the beginning of each accounting period or not. The Type argument value is equal to 1 when payments
are made at the beginning of each accounting period else 0. The future as well as type arguments
are optional and you may see that we have not used them in our example as we want to repay
all our debts and each instalment we normally pay in the beginning of the account period; failing
to which we have to pay more interest.
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There are more such functions supported by Calc which deal with money management. Examples
are interest calculation, net present value, future value, and time to maturity. Go to Calc help and
explore them.

Making Decisions

The functions so far we have discussed are simply considering some arguments, process them and
return some values. They really work well for us; however such functions are still not smart. A function
is called smart if it is able to take some decision. For this, we need conditional functions that can
make decisions based on a set of pre-defined conditions. A classic example is your result. Consider
the following scenario discussing some predefined conditions about grading your performance.

If you get marks >=35% and < 48%; you get pass class;
If you get marks >=48% and < 55%; you get second class;
If you get marks >=55% and < 60%; you get first class;

There are many such situations which need this type of descriptive logic and pre-defined conditions.
Calc offers a set of such logical functions that simplifies the job. Let us have a look at some popular
such functions.

Making decisions with IF

The prominent of all conditional functions used in the Calc is IF. It takes three arguments called Test, True
and False. The Test expression/argument indicates the condition you want to test for. Calc calculates the
expression and if result is true, it returns value indicated by True part; else False part.

Consider the following example and try it in a Calc worksheet.
e Write different values at cell A2 and B2.
e Go to cell C2 and write the following function.
=IF(A2>B2,"Value at A2 is greater', '"Value at B2 is greater'')
e Change values at the cell A2 and B2 and see what happens to the cell C2.

You can write a small formula to decide who the winner, of each game; is when yours and your
friend's score are entered in two different cells as illustrated in figure 7.22.

My friend

Score of a
game 13 17

Result of the
game: My friend wins

Figure 7.22 : Who is the winner ?
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You can see the formula we have used in the formula bar (encircled). In the case of student's result
example mentioned above it is required to build multiple if functions. One of them is given below.

Considering total marks of a student in percentages is stored in the cell A1. You may write If function as :
=IF(A2>=60,'First' ,IF(A2>=55," Second'",IF(A2>=48,' Third'',''Fail"")))

In the above function, the first IF statement checks value of the cell A2; the entered marks of students
in percentages. If value at the cell A2 is greater than or equal to 60, then the expression holds
true and it returns the value indicated by the first expression; which is "First". If the percentages
are less than 60, it leads to the second expression, which is another IF statements. You may go
on adding many such If within Ifs; hence called nested if. Figure 7.23 explains it in an illustrated
way. In the figure we have written multiple student names and their percentages to illustrate various
possibilities of the IF statement. However, the formula is written once only (see encircled formula
bar), and it is dragged (copied) for other students as shown in figure 7.23.

" ﬁ,,x:‘i------ [ FIBY == e . IFINY = =d Thant” . *Fa E
A ] f l A T 2

Name of

student: Mita Sita Rita Gita Nita Babita
_ |Student's

marks in %: 77 69 59 49 44 30
: Class of the

student: First First  Second Third Fail Fail

t

Copyving the formula

Figure 7.23 : Example of IF function

When it comes to bigger formulas, it is possible to loose the grip on it and easy to introduce errors.
To avoid this, you may take help of function wizard. One advantage of using function wizard is
that you need not have to type the exact name of the functions. Once you see and experiment
the function wizard, you may select the Structure tab on this and see the structure of the formula
you have written as shown in figure 7.24; which graphically displays the structure of the function
creation. If there are errors, they are shown as red spots on the list.

Functpfs Structure F Fumetoen re ~|- & o
(&
&
-
5 i By wakim oF expriason which can be ether TRUE or FALSE
@
e S —
L® Soructure of the IF Test [ L
: . function Then_value [ ‘ L
& e 'd'.ﬂ. FIRY i ;
=
L]
L Beah IFesd I
&' Foramils - . I =
[] = [F (Y wfi{l F ot eSS, " Seacond " IFIEY A, “Third™."Fad™ 11 &
.
peray . Hep Gl fymaz = : ' o

Figure 7.24 : Structure of IF function
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Relational Operators

In the above example discussing IF statement, we have seen operators such as >=. Such operators
are known as the relational operators. Table 7.1 lists relational operators that you may need.

Relational Operator | Symbol Description

Equal = Both the operands are (say Al and A2) are equal
Example:=IF(A1=A2, "Al is equal to A2", "Al and A2
not equal")

Less than < First operand is less than the second one
Example:=IF(A1<A2, "Al is less than A2", "Al is not less
than A2")

Greater than > First operand is greater than the second one

Example:=IF(A1>A2, "Al is greater than A2", "A1 is not
greater than A2")

Less than or equal to <= First operand is less than or equal to the second one
Example:=IF(A1<=A2, "Al is less than or equal to A2",
"Al is not less than or equal to A2")

Greater than or equal >= First operand is greater than or equal to the second one
to Example:=IF(A1>=A2, "Al is greater than or equal to A2",
"Al is not greater than or equal to A2")

Different from <> Both the operands are not equal, the first operand is not
equal to the second one Example: =IF(A1<>A2, "Al is
different than A2", "Al is not different than A2")

Table 7.1 : Relational operators
Logical Functions

The Calc support some more functions that support logical decision making. These functions are
AND, OR, and NOT. These functions are used to build complex formulas and functions. This section
describes the three logical functions mentioned above.

TRUE

This function returns the logical value TRUE. The general form of this function is TRUE()
FALSE

This function returns the logical value FALSE. The general form of this function is FALSE()
NOT

The general form of NOT is NOT(expression resulting in logic value). NOT negates logical
values, so FALSE becomes TRUE and TRUE becomes FALSE. See the following examples.

=NOT(6<>6) returns TRUE.
=NOT(1=1) returns FALSE.

Can we write NOT(TRUE) and NOT(FALSE)? Try this. Figure 7.25 illustrates some examples
of TRUE, FALSE and NOT functions.
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2 N
2| Logical function Value

: TRUE() TRUE

4 FALSE() FALSE

3 NOT (TRUE) FALSE
k| NOT (FALSE) TRUE

7 NOT (6<>6) TRUE

’ NOT (1=1) FALSE

Figure 7.25 : Examples of TRUE, FALSE and NOT functions
AND

This function is used to compare results of up to 30 (thirty) arguments. The result of the AND
function is TRUE if all of the conditions /arguments results in TRUE as well. The general form is
AND(Cond_1,Cond_2,...,Cond_30).

Here the arguments of the AND function are conditions, each capable of resulting itself in either
TRUE or FALSE,; that is Boolean values. Consider this example. If we need to check whether
content of three cells Al, A2 and A3 are equivalent or not, we need to check if A1 and A2 are
equal and then A2 and A3 are equal. If so, we may conclude that all three are equal. That is
two conditions need to be formed using relation operator "="; which are respectively A1=A2 and
A2=A3. AND function can be written as =AND(A1=A2,A2=A3). Figure 7.26 illustrates an example

as discussed above.

cs i e 3 = [=AND(A1=A2.A2=A3)
A | B C
1 12
2 12
3 6
4
5 Are the above values same? : FALSE[
2]

Figure 7.26 : Example of AND
OR
The general form is OR(Cond_1,Cond_2,...,Cond_30).

The OR function is used to compare results of up to 30 (thirty) conditions. The value of OR is
TRUE if at least one of the conditions tested is TRUE. For example, consider the formula we have
used in the logical AND function described above. Let us change slightly the formula. Earlier we
wanted all the three arguments Al, A2 and A3 must be same. Now we want to proceed if any
two of them are equal. This can be written as =OR(A1=A2,A2=A3,A1=A3).

The above function returns TRUE value in following conditions :
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e if Al is equal to A2;
e if A2 is equal to A3;

e if Al is equal to A3; or
e If Al, A2 and A3 all are equal.

The function returns FALSE if any of them is not matching. That is in following conditions the function

returns FALSE value.

e If Al is not equal to A2; if A2 is not equal to A3; and if Al is not equal to A3;

and this happens altogether then only the formula is FALSE.

That is, OR function returns FALSE value only if all the conditions provided are FALSE. Figure
7.27 shows some examples of OR function while Table 7.2 illustrates some cases of logical function.

Al

fo X

|--?-?.Ir.: =AZ A2 mA3 AL=AS

B

[ : | 5

a TRUE]

12 12
12 6

6 12

TRUE TRUE

Figure 7.27 : Example of OR

12
31
FALSE

Cases

Expression Values

Value Value
of Al of A2

Value
of A3

Result

12 12

12

Al=A2 - TRUE
A2=A3 - TRUE
Al=A3-> TRUE

TRUE

12 12

Al=A2 - TRUE
A2=A3 - FALSE
Al=A3 - FALSE

TRUE

12 6

12

Al=A2 - FALSE
A2=A3 - FALSE
Al=A3 - TRUE

TRUE

12

Al=A2 - FALSE
A2=A3 - TRUE
Al1=A3 - FALSE

TRUE

31

Al=A2 - FALSE
A2=A3 - FALSE
Al=A3 - FALSE

FALSE

Table 7.2 : Cases of the logical function OR(A1=A2;A2=A3;A1=A3)
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String Functions
Joining Two Strings of Text

The CONCATENATE function can join up to 30 strings of text. The general form of the function
is CONCATENATE((text1,text2,...,text30).

You may use '&' sign instead of the function name. That is, to join two strings such as "ice" and
"cream". You may write a function as shown below.

="ice""& '"'cream'" or
=CONCATENATEC("ice'","'" cream'")

Both the above functions return a string "icecream". In case you want space between them, you
may add a blank within any of the string as ="ice "& "cream" or ="ice"& " cream''.

If the strings to be joined are stored in the separate cells (say Al and A2), you could also use
the function as =A1&A2 or =CONCATENATE(A1,A2).

Perform the following exercise.

e Go to cell Al, write your first name.

e Go to cell A2, write your middle name.

e Go to cell A3, write your surname.

e Go to cell A4, write a blank as " ".

e Use & function in cell C3 as =A1&A4&A2&A4& A3

Figure 7.28 demonstrates some concatenation examples.

A4 Bl fiw 3 = |-CONCATENATE(B1.B2)
A . B - C

1 ice Function used

2 + Ccream

- ——— s

4 icecream ]. N

s |Use of & operator

7 “ice"&"cream” icecream
8 "ice" & " & "cream" ice cream
9 Bl1&"“"&B2 ice cream
10 Bl & B2 icecream

Figure 7.28 : Examples of CONCATENATE function
LOWER

This function turns all given characters into lowercase. The general form of the function is
LOWER(text). For example =LOWER("'School") returns "school".
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Upper

This function turns all given characters into uppercase. The general form of the function is
UPPER(text). For example =UPPER(''School") returns "SCHOOL".

Proper

This function turns first letter of all words into uppercase and remaining alphabets in lowercase letters.
The general form of the function is PROPER(text). For example =PROPER ("'I love my scHool"")
returns I Love My School.

The string functions lower, upper and proper are normally used for formatting the documents. A
properly formatted document has good readability and clarity.

Roman and Arabic

The Roman function converts the number provided into its equivalent Roman number. The general
form is ROMAN(number, mode).

Please note that Roman numerals can only represent numbers from 0 to 3999; therefore the number
argument you provide must be within this range. As you know a Roman number can be written
in many ways. Suppose you want to write number 8 in Roman. You may write it as VIII; however,
the number 8 can also be written as IIX. The second argument of the function is about such mode
of representation, which used to simplify the R the resulting Roman number. The Mode operator
can take values O, 1, 2 or 3. TV and movie industries use Roman numerals to encode their film
strips and other material.

The Arabic function is reverse of the roman function, it considers a roman number as its arguments
and convert the number into an Arabic number.

See the example given below.

=ROMAN (125) which returns CXXV.
Find out what the function =ARABIC("MMXI") returns ? Is it 2013 ?
Figure 7.29 shows some examples of ROMAN and ARABIC functions.

A | B | C
1 |Function Value
2 |IROMAN(125) CXXV
3 JARABIC("mmxiil") 2013
4 |ARABIC(ROMAN(2013)) 2013

wn

& |Also consider following examples to see how mode works
7 IROMAN(999) CMXCIX

8 [ROMAN(999,0) CMXCIX
s [ROMAN(999,1) LMVLIV
10 [ROMAN(999,2) XMIX
11 [ROMAN(999,3) VMIV

Figure 7.29 : Examples of ROMAN and ARABIC functions
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Trim

This function removes extra spaces from strings. That is if you write TRIM("'I Love
My School!"), it will return I Love My School !

The general form is TRIM(text).
Comparing Strings

EXACT compares two strings and returns 1 if they are exactly the same or 0O if they are not. For
example =EEXACT("Blue", "Blue') returns True, while =EXACT("'Blu'’, "Blue") returns False.

The general form is EXACT(s1, s2).
Substring
There are two functions in Calc, one for left side substring and another for right side substring.

The LEFT function returns the first character from the string text, or a specified number of n characters
starting from the left.

The general form is LEFT(Text, n). That is to extract first 4 left characters from a string you may
write =LEFT("'Ram Dhashrathbhai Patel'', 4) returns '""Ram "'.

Similarly the RIGHT function returns the last n characters from the end (right side) of the string
text. That is if you write =RIGHT(''"Ram Dhashrathbhai Patel'', 5), it will return "Patel". The
general form is RIGHT(Text, n).

Calc also provides utility to find middle of a string. The general form is MID(Text, Start, n).

That is to extract middle name from the arguments given in the function; we need to write function
as =MID("'Ram Dhashrathbhai Patel'', 5, 13) which returns '""Dhashrathbhai''.

Length of a String

The LEN function returns the length of the given string. The general form is very simple, which
is LEN(Text). That is, if you write LEN(''Ram"") it will return 3. Figure 7.30 displays some examples
of string function.

A T B

1 Function Value

“ ITRIM("I Love My School") | Love My School
* IEXACT("Blue", "Blue") TRUE
* |IEXACT("My School", "New School ") FALSE
> |LEFT("Ram D Patel", 3) Ram
® IRIGHT("Ram D Patel", 5) Patel
" IMID("Ram D Patel", 5,1) D
® ILEN("Ram D Patel") 11

Figure 7.30 : Examples of string functions
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Time and Date Functions

Calc offers functions for time and date calculations. For calculation that involve shorter period (such
as hours, minutes, or seconds), you may use time functions and for bigger period (such as weeks,
months, or years), you may use date functions.

Today's Date

The TODAY function returns values for the today's date stored in your computer. It is function
without arguments. Suppose today is 11th July, 2013; then the today() function returns 11/07/2013
or 11. Jul. 2013 (as per the format set in your computer).

Date

The DATE function returns the valid date for the given numbers for year, month, and day. That
is if you experiment =DATE(2013, 1, 1), it will return 1/1/13.

Day

The DAY function is used to convert a date given in any recognizable format into a day of the
month. For example, today's date is 11th July, 2013; then =DAY (today()) returns 11.

We may also write the function as =DAY(DATE(2013,7,11)). The general form is DAY (Date).

To ensure the argument provided to a date type function is in the date format, you may use DATE
function as we have used. The DATE function will first convert the numbers into a valid date format
and then returns the month number of the date.

Weekday

The WEEKDAY function is used to convert a valid date given into a day of the week. Days are
numbered from O (Sunday) to 6 (Saturday). For example, if you write
=WEEKDAY (DATE(2013,7,11)), it will return 5.

The general form is WEEKDAY (Date, n). Here date is any valid data and n is a number that indicates
week starts from which day. You may use following values for n.

N=1 : week starts on Sunday (day 0).
N=2 : week start on Monday (day 1).

If you do not specify the argument, it will take value 1, that is, the days are numbered from 0
(Sunday) to 6 (Saturday) as shown in the example above.

Here are some more examples.
=WEEKDAY (DATE2013,7,11),0) returns 3

=WEEKDAY(DATE(2013,7,11),1) returns 5 (default); which is equivalent to
=WEEKDAY (DATE(2013,7,11))

=WEEKDAY(DATE(2013,7,11),2) returns 4
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Month

The MONTH function is used to convert a valid date into the month number. For example, if you
write =MONTH(DATE(2013,7,11)) in an Calc cell, it will return 7.

The general form of the function is MONTH(t).
Year

The YEAR function is used to convert a valid date into the year number. For example, if you write
=YEAR(DATE(2013,7,11)) in an Calc cell, it will return 2013.

The general form of the function is YEAR(t).
Number of Days in a Year

The DAYSINYEAR function returns the number of days in the year presented by given date within

the function. Try following function in a spreadsheet cell.
=DAYSINYEAR(DATE(2013,7,11))

The function returns 365.

The general form of the function is DAYSINYEAR(t).

Earlier you might have written a complex formula or a special program to check whether a given

year is leap year or not. Instead of this, you may just check no of days in a given year.
Difference between Two Dates

The DAYS function calculates the number of days between two dates. Note that the name of function
is DAYS instead of DAY. The earlier (DAY function returns a day number of month. The DAYS
function provides number of days between two valid dates.

=DAYS(DATE(2012,7,11), DATE(2013,7,11)) returns 366. As the year 2012 is a leap year
containing 366 days in it !

Use this function in this way.
=DAYS(A1, "NOWY())

Here Al is a cell address where you have to write your birth date. The second argument is NOW();
which will return current date stored in your computer along with time. Guess what will it return?
Yes, you are correct, it will return your age in number of days! With this you can exactly find out
who is the eldest in your class!

The general format of NOW() function is the same; NOW(). It is a function without argument.

Note that when second date is subtracted form the first date, many times the function returns a
negative value. To avoid this, you may use the ABS function. Figure 7.31 demonstrates some date
and time functions.
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= : 1

_;_}Fun::tion Value

* [TODAY() 11. Jul. 2013
' IDATE(2013,7,11) July 11, 2013
° |IDAY(DATE(2013,7,11)) 11

;:WEEKDAY[DATE[ZOl&?.ll}] 5
_° |WEEKDAY(DATE(2013,7,11),0) 3
" |WEEKDAY(DATE(2013,7,11),1) 5
" |WEEKDAY(DATE(2013,7,11),2) 4
_* |MONTH(DATE(2013,7,11)) 7

:YEA R(DATE(2013,7,11)) 2013
Lﬂ'ﬁ.‘f’SINYEﬁ.R[DATE{EGlE.?.ll]} 365
| ¥ |DAYS(DATE(2012,7,11), DATE(2011,7,11)) 366
;EWEEKmDATE{znu,?.u}. DATE(2012,7,11),0) 52
| " |YEARS(DATE(2011,7,11), DATE(2013,7,11),0) 2

Figure 7.31 : Date and time functions
Number of Weeks Between Two Dates

If there are two functions called DAY and DAYS; Similarly the WEEKS function calculates the
number of weeks between two dates.

=WEEKS(DATE(2011,7,11); DATE(2013,7,11),0) returns 52.

The function uses two DATE functions to convert the arguments given into valid date formats. Beside
this, the WEEKS function also uses a '0'; which indicates a week type. The '0' value indicates
weekly intervals. Instead of '0' you can use calendar weeks indicated by 'l'.

The general form of the WEEKS function is WEEKS(t1, t2, Week type). Just as DAY and DAYS
are different, similarly WEEK and WEEKS are different functions.

Number of Years Between Two Dates

The YEARS function calculates the number of years between two valid dates, either in yearly intervals
(indicated by 0) or calendar years (1). For example, if you write:

=YEARS(DATE(2011,7,11), DATE(2013,7,11), 0), it will return 2.

You may find out how old you are using this function. Just find out number of years from your
birth date and current date!

Functions in Other Spreadsheet Packages
Most of the spreadsheet packages support similar functions. If you take example of Microsoft

Excel, it also supports most of the functions discussed in this chapter. You may have to change
some minor syntax, such as little difference in spelling or use of ;' (semicolon) or ',' (comma) between
the arguments of a function.

Package like Google Spreadsheets [doc.google.com] also supports the similar functions. As you know,
it can be useful on the Internet platform, mobile phones and any machine that supports the standard
infrastructure (hardware/software) such as Android operating system.
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In addition to these, the Google packages also offer you free spreadsheet templates for various
jobs such as creating students' schedule, grade reports, project planner, attendance of students and
employees, managing personal budget, wedding list, managing invoices, etc. These templates have
ready framework such as sections, row & column headings, formulas and script required for necessary
calculations. Applications such as Google spreadsheet are becoming popular because of platform
independence and mobility.

Summary

In this chapter we learnt different mathematical, statistical, string, date & time and formatting
functions. We have also seen that how the functions can be entered through functions wizards.
Moreover, the function wizard will also be helpful in pointing and correcting errors while working
with functions.

EXERCISE
Explain working of function wizard in brief.
List any three mathematical functions of your choice with proper example of each.
List any three statistical functions of your choice with proper example of each.
List any three decision making functions of your choice with proper example of each.
List any three time and date functions of your choice with proper example of each.
List any three string functions of your choice with proper example of each.
Explain If function in Calc in detail with suitable example.

List the three logical functions with proper example of each.

e * XN M AW D=

Choose the correct option from the following :
(1) In which of the following ways we can enter a function in Calc ?
(a) Directly typing function name in a cell
(b) Function wizard or selecting from tool bar
(c) A and B both (d) Depends on functions
(2) A function can start with which of the following options ?
(a) '='sign (b) Alphabets (c) Numbers (d) Any of these
(3) Which of the following is not a logical function?
(a OR (b) AND (c) NOT (d) PROPER

(4) Which date and time function of Calc you will use to find out whether the given year
is leap year or not ?

(a) DATE (b) TIMESTAMP  (c) YEARS (d) YEARDIFF
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(5) Which is the possible mechanism to enter a function in Calc cell ?

(a) Through function wizard (b) By manually entering

(c) Both (a) and (b) (d) Depends on function
(6) How many arguments one can use with a Calc function ?

(a) One (b) Two (c) Three (d) Depends on the function
(7) What can be a function argument ?

(a) Value (b) Text (c) Other function (d) All of these

LABORATORY EXERCISE

Consider your marks of different subjects and prepare a simple mark sheet containing school
name, student's number, student's name, standard and marks. Also find percentages and class
(first class, pass, fail etc.) from the marks provided. You may use your last year school report
card.

Simulate the electricity bill of your house using Calc.

Ask your family member or neighbour about the loan information, if any. Use NPER function
to calculate the time to repay the loan.

Write three numbers in three different cells. Use values in such a way that it forms a valid
date. Use date function to convert these values into a valid date.

Take a date and find out that whether the year is leap year or not.

Try to find out information spreadsheets packages for mobiles, iphones and ipads. Find out
name of the package/spreadsheet that offers this facility.
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With the advancement of technology and the increased need of technical analysis, the use of charts
has increased. Utility of chart is one of the factors that make the spreadsheet packages widely popular.
Charts are illustrations of a business situation with ability to display a significant amount of information
in attractive way. A chart is also considered as a graphical presentation of numerical data.

To prepare a chart, one needs to have basic knowledge about various charts, concept underlying
the chart patterns and their applications. That is, just by selecting a chart type and creating a chart
through a spreadsheet package will not contribute much in business. You must have understanding
of the chart concepts such as how the chart would be helpful in your business. One must also
know when to use a particular type of chart, what information it conveys, what support it provides
and which type of decisions can be made using such chart.

Type of Charts

According to the nature of applications and requirements, a chart type should be selected. Charts are used
for various purposes such as telling history; evaluate alternatives, presenting trends or find-out exceptional
cases. That means, an incorrect choice of chart can lead to poor representation of the concept and
generates misunderstanding. On the other hand, correct choice of chart can lead to right and faster
decisions. Popular reasons why we should go for a chart are mentioned below :

e For comparisons;

e For demonstration of distribution;

e For understating of situation;

e For analysis of trend over the time;

e For investigating deviations; and

e For identifying and understanding the relationship between entities;
Follow the steps given below to prepare chart in any situation :

e Make it clear what you want to say;

e Collect and arrange data;

e Remove invalid data;

e Determine the best chart type; also check the data you have collected for the chart are sufficient
or not;

e Prepare the chart; and
e Format the chart.

As stated, the very first step about the chart making after identifying its objective; is to prepare
data. Once data are entered in a spreadsheet document, you can view it in a graphical manner.
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Inserting a Chart

To insert a chart in a worksheet do the following.

e Select the data range in a spreadsheet;

e Select Insert > Chart;

Consider you have given some surprise quizzes and class tests from January to April in an academic
year and obtained marks as indicated table 8.1.

Quiz marks Test marks
January 35 27
February 28 30
March 37 42
April 31 33

Table 8.1 : Marks of a student

Open a spreadsheet document and enter the data as shown in table 8.1. Do not change the order
of the data, otherwise when we plot a chart, it will give different result. Also, save the data frequently.

Once you have entered all the data, select the data range. Here the data ranges from cell Al to
cell C5. Keep the data range selected, now choose option Insert. A vertical submenu appears.
Select Chart option from it. The operation sequence is shown in figure 8.1.

2 © @ Uuntitled 1 - OpenOffice.org Calc

File Edit Elr‘_w.'-Fgfm.-tr. Tools Data Window Help

Page Break ' i
Cels.. k1 X

Al:C5

2 Janua
3 Febru
4 March
s April
7

8

g9

10

=

Sheet From File

Link to External Data

Hyperlink

Function

Function List

Names

Comment

Picture

Object "

Floating rame

Test marks

27
30
42
33
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When you select the option for inserting a chart, you can see a chart wizard. The chart wizard of Calc
is actually a set of simple and user friendly steps to perform charting operations in the spreadsheet
package. What one has to do is just select the data arrange and invoke the chart wizard. Rest of the things
are taken care by the wizard. The chart wizard dialog box is as shown in figure 8.2.

& Chart Wizard

Steps Choose a chart type
il Column

B Bar

Data Range & Pie

ata Series kS Area

ic Ling

1. Chart Type

-

. Bubl i 3D Lock] |Simple .

Ex Net Shape

Help Next >>

Einish Cancel
[

Figure 8.2 : Chart wizard

The Chart wizard as shown in figure 8.2 lists 4 steps seeking information about chart type, data
range, data series and chart elements. These steps are discussed below:

Selecting Chart Type

As shown in figure 8.2, select a column chart. You can also see preview of how a typical column
chart looks. The preview updates every time you select a different type of chart, and provides a
good idea of what the selected chart will look like.

The chart wizard has the following main components.

e List of steps involved in setting up the chart;

e List of chart types;

e Preview of chart types;

e Options for each chart type; and

e Options to proceed further or going back and modify the choices.

You may see other chart types along with their respective preview in the chart wizard. The chart
types are Column chart, Bar chart, Pie chart, Line chart, Area chart, XY chart, Bubble chart, Net
chart, Stock chart and Column chart. Calc offers a choice of 10 basic chart types. Once you select
a chart type, you may choose further options such as look of a chart and shape of the chart. The
Calc also offers a few options for each type of chart. Options vary according to the type of chart
you pick. At any time you can go back to a previous step and change selections.

There is a 3D view box also. If you select the 3D box (by clicking on it), you may see the changed
preview. Only those types which are suitable for 3D (such as column chart, bar chart, pie chart,
and area chart) give you an option to select a 3D look. You may also select shape of the chart
such as "Box", "Cylinder", "Cone" and "Pyramid" by selecting appropriate choice in the Shape box.
Appropriate preview is shown as and when you made choices.
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For our example, we have selected following choices :
e The chart type is Column chart;

e The chart look is 3D with Simple view;

e The chart shape is Box.

At the end, click the Next button. You may observe that the Calc has prepared a default chart
in the background of the chart wizard. At this stage, if you select the Finish option, then you see
the default chart, which you may modify or format afterwards. You may choose Back button to
go back and modify your choices.

Data Range

Once you have selected the chart type, you need to provide necessary data. One possibility is that
you have already selected a range of data before clicking the Insert = Chart option; as we did.
If not so, we can still select it by clicking on the Data Range option as shown in figure 8.3.

£ Chart Wizard

Steps Choose a data range
A range
& ek A :
2. Data Range
" 1 oW
Ela o Data serie olLEm
md Eir |
o F ) r
Help < Back Mext u-:[:f Emnish | Cancel

Figure 8.3 : Data range selection

Calc 1s smart enough to identify data range even if the part of the data range is selected instead
of the complete data range prior to insertion of a chart. That it, suppose you have selected only

a cell such as B3, and you choose Insert = Chart, even though, Calc automatically guesses the
data range. However, it is a good practice to verify the data range. You may use already existing
data from other spreadsheet documents or other compatible documents as mentioned below.

Calc charts can be based on the following data :
e Spreadsheet values from Calc cell ranges.

e Cell values from a Writer table. You may create the data in packages such as Writer, Draw,
or Impress, and you can copy and paste them into the Calc spreadsheet.

e Any properly formatted text file or table.

In our case the data are coming from the same sheet and its range is from Al to C5. Note that
the Calc has considered the data range as $Sheet1.$A$1:$CS$5. That is, the Calc converts the range
into an absolute address. Hence, if you move your chart to any other location, the data range remains
same (absolute).

The next button is asking about the location of data series, in rows or as columns. Here we have
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entered our marks in columns. Hence, we can select option Data series in column. Also, we
need to select the option First row as label. This option is useful when the data contains multiple
columns and each is having a heading. The first row makes all heading for every column. By mentioning
the first row contains all headers, we can specify labels of columns. In our example of student's
marks, the first row contains headings such as Quiz Marks and Test Marks.

Similarly, when every row has a heading, you may select First column as label option. You can
select both the checkboxes as well.

Data Series

The chart wizard also allows you to customise data ranges for the chart preparation. Here we use
values selected automatically by the chart wizard. Figure 8.4 shows the default data series considered
by the chart wizard.

Steps Customize data ranges for individual data series

Data gories Data ranges
Quiz marks Hame $5heet]. 5851

Data Rangd i Wk Y-Values t1 $A%2 SA%S

Add & i
flemove N ¥y - Lo i
telp << Back Next > _ Emnsn J Cancel

Figure 8.4 : Data series selection

You may add or remove the data series using this dialog box. To add data series, such as final
exam marks in the current example, use Add button. To remove any data series, select the series,
which you want to delete and choose, Remove (see mouse arrow in figure 8.4). The dialog box
also provides facility to enter range name and range values. Here range name is $B$1, having value
"Quiz marks". You can use Select button (encircled with red line in figure 8.4). It will minimize
the chart wizard and lead you to the worksheet area. You may select appropriate cell. When you
complete the selection, press the Maximize button of the chart wizard. This will be helpful if you
do not remember the location of the cell(s).

Similarly, you can select values of the data series. In our example, the data series values are the
quiz marks located within cells B2 to B5. You may write it as $Sheet].$B$2: $B$5.

The data series phase of the chart wizard also lets you enter the Categories of the data. In our
example, data series categories are the month names located within cells A2 to AS. You may write
it as $Sheet].$A$2: $AS$5. Here also we can use the Select (encircled with blue line in figure
8.4) button to minimize the chart wizard and select the values directly from the spreadsheet. In the
end, choose Maximize button.

Data Elements

Chart wizard lets you to enter values of different chart elements such as title, subtitle, X-axis captions,
location of legends and options to display the grids. Figure 8.5 shows a screen of chart wizard
that allows us to set data elements.
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Figure 8.5 : Chart elements

The chart elements such as title of the chart, sub title of the chart and information about axis and
legends are provided through this phase of the chart wizard. As shown in figure 8.5, the first option
within the Chart Elements option is Title. Here you can provide main title of the chart. The second
option is Subtitle, which lets you enter the subtitle of the chart. The title and subtitles are placed
on top of the chart within the chart area. Once you are done with the title and subtitle, you may
provide information about the axis. Title information regarding the three axes namely X axis, Y axis
and Z axis can be provided here. You can also choose to display legend or not at this stage using
Display legend option. If you have opted for Display legend option, you need to provide further
choice about where you want to display the legends; left, right, top or bottom of the chart. By
default, the legend is visible and placed right side of the chart within the chart area.

p My Performance A
| T Year 2013 1 g
B |
4 ! '
40 |
35
30
w 25 B Qu: K XS
. B Test marks
o 20
= s H
10 1
-y ¥ il . . -
o J =
January February March Apri
Month

Figure 8.6 : Simple chart and chart elements

Once the correct options are given, you may click on Finish button to create chart. The chart is
now placed in the current sheet. You can see the chart as shown in figure 8.6 with labels to the
chart's elements. The elements of the charts are discussed in next section.
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Elements of a Chart

A chart generally has components such as chart area, chart title and subtitles, chart axis with values,
chart data area axis, chart data area, legends for the chart axis, data series, and chart floor. We
have already created a simple chart showing a student's performance in quizzes and tests. To know
about the specific component of a chart, you may just put the mouse arrow on it. It will display
the component name. Let us examine some elements in the Calc chart. Figure 8.6 also shows some
labels indicating elements of chart. These labels are described below :

A: Chart area : The chart area is the rectangular area in which the chart is embedded.

B: Y axis with values : The Y-Axis values are taken automatically according to the data we have
provided. Here we have given marks not more than 50, the Y axis values are considered as 0
to 45.

C: Data area axis : The data area axis is the axis within the data area. By choosing this option,
you may see vertical or horizontal (or both) grid lines on the background of the chart. The main
utility of the axis within the data area is to identify value, if the chart does not display it.

D: Title and Subtitle : The title of the chart is a name given to the whole chart. Here we have
given the title as My Performance. Along with the title, we may also give subtitle. The purpose
of the subtitle is to indicate additional information or the purpose and use of the chart. Here we
have used Year 2013 as subtitle.

E: Data area : The data area within the chart area actually holds the chart. It is also known as Chart.
The chart is a core part of the chart area, hence usually placed in center of the chart area. The area
surrounded by blue coloured line boundary in figure 8.6 is known as chart or data area.

F: Legend : The chart is a kind of drawing. It must have some text to indicate about its data
and graphics. The chart shown in figure 8.6 has columns of blues and reds. From title, X-Axis
and Y-Axis labels you can learn that the chart is about marks of various tests in different months.
However, it is not clear which type (colour) of the columns represents which marks. To accommodate
such information in a chart, legends are used. Here, in figure 8.6, we have used legend indicating
blue colour for Quiz marks and red for Test marks.

G: Data series column : Chart may contain more than one data series. For every data series
a colour is chosen and chart is build. For example, for a column chart, for each data series a colour
is picked up and many columns of that colour are developed representing various values at different
period of time/stage. Here the marks of quizzes are considered as a data series and a blue colour
is chosen automatically. Calc prepares many columns of blue colour, each representing a mark in
a month. These blue colour columns in figure 8.6 actually represent a data series for Quiz marks.
Similarly, red colour columns in figure 8.6 actually represent a data series for Test marks.

H: Chart floor : The chart floor is the horizontal plane which provide base to the chart elements.
For particular type of chart, such as bar and column charts, it is quite useful. You can see in
figure 8.6 the chart floor is filled with grey colour.

I: Chart wall : The chart wall is the vertical plane which provide base to the Y axis of the chart.
As shown in figure 8.6 it is not filled with colour. However, you may modify that to fill a colour
of your choice.

J: legends on X-Axis : Consider a simple chart is given to you. The X-Axis of a chart has only
values on it. Just like in figure 8.6, we have used month names on X-Axis, such as "January",
"February", etc. These numbers are self explanatory. One can easily know that we are talking about
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months of the year. What if we want to mention speed of a vehicle ? Of course, we can write
10, 20, 30 etc. But is there any way to specify these are kilometre per hour; or meter per minutes?
These units and categories of the items on X-Axis can be specified with the legend on X-Axis.
Similarly, we can specify the legend for the Y-Axis too.

An Alternative Way to Create a Chart

Alternatively, you can select the chart icon from the standard tool bar. If you cannot see the standard
toolbar, you can make the toolbar visible by View ' Toolbars options as discussed earlier. Figure
8.7 shows the chart icon (encircled) on the toolbar.

® |
.
Figure 8.7 : Chart Icon
You need to perform just three steps.
1. Enter data into a sheet.
2. Select it and press chart icon as mentioned above.
3. Select Chart type and click Finish. You may not give other options at this stage.

When you click the Finish button, your chart is ready and placed in the current sheet. Your chart
may not be having all titles and legends. However, if you like the chart, you can always format
it to make it more effective and attractive. The following section explains ways of formatting and
modifying charts.

Formatting and Modifying Charts

Many times you need to customize the chart according to your requirement. That is, you may wish
to modify the chart according to your style. Let us discuss different formatting options of the chart.

Modifying the Place and Size of the Chart

When a chart is created it assumes the default appearance and placement, usually in current worksheet.
Sometimes you do not like the location of the chart where it is placed by default. Sometimes you
do not like its size. You can move the whole chart by selecting it with just a left click and dragging
it (by its handle with mouse) to a desired position. You may copy it or cut it and paste at a new
location. Similarly, you can resize the chart by selecting the chart and dragging it using mouse through
its handle. See figure 8.8.

ea) ﬁ

Figure 8.8 : Modifying Chart Size

At times after the chart is prepared you may need to change some values in the data, feel free
to change the values. The chart will be automatically changed. After a chart is inserted or selected
in a spreadsheet using mouse, the toolbar of the Calc package changes to show chart buttons and
commands. When the corresponding data in the cells are changed; the chart changes as well.
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It is possible not only to format the chart, but also modify the chart. The following section describes
various ways to format or modify a chart.

The first thing you may notice about the chart, besides its location and size, is its type. Say, from
the column type of chart, you want a line chart now. The first thing you must remember is to bring
the chart into edit mode. To do so double (left) click in a Chart Area. A grey border appears
around the chart as shown in figure 8.9. You may right click the chart area to modify its various
parameters.

Figure 8.9 : Chart Area
Modifying Chart Type

To modify the chart type, perform the menu command Format - Chart Type. Alternatively, you
may press the Chart Type icon on the chart formatting toolbar as shown in figure 8.10.

Chart Area s | Format Selection | ?a | E D Al | Il

Figure 8.10 : Chart formatting toolbar

The chart formatting toolbar appears when you select the chart. The chart formatting toolbar is used to
format the typical chart elements such as chart area, chart data series, chart axis, chart titles, etc. In figure
8.10 the third icon encircled with a blue colour line is about chart type. When you click the encircled icon,
it will display a dialog box. The options in the dialog box allow as changing the chart type and look of
the chart such as 3D chart and shape of the chart such as Box or Pyramid.

You may directly right click on the chart to modify its type. When you right click, a small vertical
menu appears with possible operations you can perform at the current stage.

Formatting the Chart Area

As mentioned above, chart area is an element of a chart. When you click on a chart, the chart
toolbar is activated as shown in figure 8.11. The first icon in the toolbar is presenting a list
of all the elements you can format. You can select any particular chart element which you would
like to format from this list. For this, use small triangular up and down arrow keys shown with
the elements box as shown in figure 8.11. See the encircled portion with red line in figure 8.11.
Once you select the appropriate element then choose the next option Format Selection. See
blue colour circle in figure 8.11. In the same figure (8.11), we have selected Chart area. However,
you can see the list of other elements of the chart. After selecting the Chart area, next step
is to select Format selection button.
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Figure 8.11 : Formatting chart area

This will allow us to format the selected chart element by providing suitable dialog box. The dialog
box shown in figure 8.12 allows us to format border of the area, Area of the chart and transparency
of the filled colour. The borders are by default invisible, however, you can make them visible. Further,
you can also select border style such as continuous line, dotted line, thick line, etc and border colour.
The area of a chart can also be filled with various colours, gradients or a bitmap image with different
transparency levels. If you do not want to fill uniform colour (with or without transparency) in a
chart area, you may wish to give gradient to the colours in linear, radial or axial directions.

Borders Area Transparency

Line propertes

Figure 8.12 : Modifying the chart area
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Formatting Titles to the Axis

To add titles to X-Axis and Y-Axis for better understanding of the chart, you can perform following
actions.

e Select the chart.

e You can see the chart formatting toolbar as shown in figure 8.11. Select X-Axis title as an element
to be formatted from the toolbar.

8 X Axis Tite

|
Borders Area Transparency Font Fent Effects Alignment

Font color Overlining
[ Automatic b A {Without} -
Strkethrough
(Without) A
Relef Underining
IWithout) ; I Without) _;
Duthine
Shadow
Monit
oK Lancel Help Reset

Figure 8.13 : Formatting X-Axis titles
e Press Format Selection button.
e You will see a dialog box called X-Axis Titles. This dialog box is shown in figure 8.13.
e Fill the necessary fields in the dialog box.

Using this facility of formatting, you can provide information about various attributes of the X-Axis
titles such as borders of the area of title of the axis, title fonts, font effects and alignment.

This dialog box provides facility to set options for setting borders, filling the area of title and assign
level of transparency to the filled area. As stated earlier, you can also format fonts and change
font effects for values of the axis. The Font tab lets you select the appropriate fonts. If you have
suitable fonts in your computer, you may display labels in regional language like Gujarati and Hindi
also. You may include or exclude font's effects such as font colour, overline title fonts with different
colour lines, strikethrough fonts, underline title fonts with different colour lines. You can also apply
shadow and outline effect to the title fonts to look fancy and attractive. Further, you may choose
text flow and text alignment (orientation) of labels by choosing the last tab of the dialog box named
Alignment in the dialog box shown in figure 8.13. Similarly you can format the Y axis title also.

Formatting X-Axis

You can also format X-Axis using the chart formatting toolbar. Select appropriate element, here select
X-Axis; and press Format Selection button. You will see a dialog box. Using this dialog box,
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you may set options to set scale of the axis, which is generally automatic. Positioning of axis, that
is where the axis crosses at start, end or other places with other axis. Along with the positioning
of the axis, you can also mention where you want labels of the axis. You may set labels of the
axis near it, outside the axis, starting of the axis or ending of the axis.

Many times labels are very descriptive, to manage the size of the chart, you may want to decrease
their size or fonts. If you do not require labels at all, there is an option available called Show labels.
You can tick mark and deselect the option, which make labels disappear for that axis. Similarly,
you can format the Y-Axis also.

Formatting the Chart Wall

The chart wall can be modified by selecting options from the tool bar and selecting Format Selection
button. By doing this a dialog box appears, which is similar to figure 8.11. The dialog box allows
you to change border properties such as invisible or visible border, type of border, colour of border,
thickness (weight) of the border, etc. Besides border properties, the dialog box also provides you
an opportunity to change area colour and degree of transparency of the wall colour.

Formatting the Chart Floor

The chart floor can also be modified by selecting options from the chart formatting tool bar and
selecting Format Selection button. You may select the chart floor formatting option by selecting
the chart, right clicking on the chart floor and selecting the Chart floor option from the popup
menu. By doing this, similar dialog box appears which allows you to change property of borders,
area and degree of transparency of the floor of the chart.

Formatting Chart Legends

If you have totally forgotten entering the legend or skipped it at the time of building the chart, you
may add chart legends by right clicking on chart and choosing option Insert Legend. Once the
chart legends are visible, you can think for formatting them. The chart legends can be formatted
using the chart toolbar shown in figure 8.11. As usual, when you opt for formatting chart legends
from the chart formatting toolbar and select the Format Selection button, a dialog box appears.
If you have noticed, the chart legends are also placed in a rectangular area with invisible borders.
Using the dialog box, you can set borders of the legend area, format area, change degree of the
transparency, etc. These options behave in a similar way as explained earlier. In addition to these
options, other options such as font, font effects and position of the legend in the chart area are
also provided by this dialog box. These options are required as the legend of chart also has some
text besides some graphics. Further, we need to mention its location that is where we want to put
the legend text. The default location is the right side of the chart; however, you can place the legend
on top of the chart, bottom of the chart or left side of the chart. You can select any suitable fonts,
its size and appearance such as bold, italics or underlined.

Formatting Data Series

To modify a series of data you may select the chart and right click on it. A vertical menu appears
to you. Select format data series option and format it. Another method to do same is selecting
the data series element from the chart formatting toolbar (as shown in figure 8.11), and select
Format Selection button. This will offer an opportunity through a dialog box to set parameters
for the data series.
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There is another way to format data series as given below :

e When the chart is ready, click on any column representing the data series. If you have clicked
on a single red colour column, you may notice that all red colour columns are activated. This
represents a data series.

e See figure 8.14 showing data series for Test marks having red colour columns in selected manner.

e Formatting chart toolbar appears on the top of the sheet. See encircled area with red line. It
shows Data series 'Test Marks'.

e Choose Format Selection button. You can see another rectangle dialog box along with the chart.
See rectangular area with blue coloured outline.

e You can select appropriate tab, such as layout, area filling, transparency level, etc.

e In figure 8.14, you can see that we are changing the appearance of the area by changing the
fill colour from red to yellow.

Similarly, you may format the other data series.
Inserting Data Labels

Another similar operation is to enter the data labels along with every data column in the chart. Suppose
you want to enter the actual value along with the chart component such as columns, then just activate
the data series and press right click. After that you can select Insert data labels. In figure 8.14
you can see that the data labels are already inserted. See encircled number with blue line in figure
8.14. Similarly you may format the other data series.

€ Data Series

. Opteons  Laytaut Area Trarnspanmncy  Borders
Dwta Sevees Test mais Format Selecton | €
. B ¥

AT F ] Cox :
9 Year 2013

y .Ill
1wl =
Jamuiary Febiuary March Ape

Figure 8.14 : Formatting data series

Working Example

Let us create one more chart of different type. Consider the data as follows. Let us consider a
data about movies. You all might like to enjoy movies. However, everybody has got different choice
and liking. Some of you like action movies and some like comedy movies. There is a special audience
for science fiction films. Consider data given in table 8.2 representing the similar situation.
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Table 8.2 : Liking of movies

Let us draw a chart using the information shown in the table 8.2. Perform following steps.

e Enter data shown in the table 8.2 into a Calc worksheet and save it by giving appropriate name.
e Check that the data range should be Al to E2.

e Select Insert > Chart.

e Select the chart type as Pie chart;

e Choose 3D look and Simple chart.

e Press Finish button.

e You can see the chart as shown in figure 8.15.

e However, you cannot see the data labels in your chart as well as the Drama category is also
not pulled out. To add the data labels and to pull out the Drama category (represented by yellow
colour), perform remaining steps as given below.

e Select the chart. You may see the grey border surrounding the chart.
e Right click the chart, which causes a vertical menu appears to you.

e Select Insert Data Labels.

A | B | c I D ] E |
1 | Movie type Action Comedy Drama Science-Fiction
2 | Value in % 30 35 20 15
3
4
5
6
! W Action
8 B Comedy
9 Drama
10 B Science-
Fiction
11
12
13
14
15

Figure 8.15 : Pie chart

e You can see the values are displayed along with the chart.

e To pull out a portion of the pie chart, just select the area using mouse key. Using the mouse,
drag the area at the desired position.
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e If you want to do further formatting, select the chart. The chart formatting tool bar appears
to you. Select appropriate element to be formatted and choose Format Selection. Using this
facility, you can change chart type, chart area, data series, font, font effects, appearance of axis,
legends, grids, chart floor and wall, etc. Here we can make the fonts bold and increase the
font size. We also have rotated the data labels with 15 degree.

e Similarly, you can format the legends of the chart and make the fonts of the legend bigger.
Adding Hyperlink to the Chart

Hyper link is a reference to data that can be followed by selecting it. As you know, a hyperlink
may points to a whole document or part of a document. The text which embeds such links within
it is called a hypertext. Once a chart is created, you can set hyperlink to the whole chart or to
a component of the chart. If user clicks on the hyperlink, it will lead the user to predefined destination.
You may set hyperlink to a document of the Web, document within your local area network/computer
or to a new document.

For any type of hyperlink, you must have a chart. You have to create a chart first. Follow the
below given steps to create hyperlink to the Web (Internet) document.

e Enter data and create a chart of suitable type.
e Verify the chart and select it using mouse keys.
e Sclect Insert > Hyperlink,

e It will offer you four options regarding the destination of the link. That is, you can hyperlink
the chart (or selected entity) to the Internet, Mail & News, Document or New Document. Figure
8.16 shows these four ways (encircled with red oval) for linking the chart.

—
2 Hyperiink

L Form Toul

Figure 8.16 : Hyperlink options

By default, the first option "'Internet'' is highlighted and as a Target you may give the destination
URL such as Google.com. You are supposed to have an Internet connection, if you want to experiment
the link. If everything goes right, the chart will lead you to a Google's main page when clicked.
Alternatively, any type of hyperlink is followed by pressing Ctrl + Enter.

Once you enter all necessary information, you may choose Apply. Use Close button to close the
dialog box.
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Linking a Chart to a Mail

If you want to connect the chart to the mail and news, you need to select Mail & News option.
You will see different dialog box. Figure 8.17 shows the options used when linking to Mail & News.

£ Hyperlink

Mail ney
el | i i
@ E-mail i
Internet Recewer ;
ol Subject
Mail & News |
& Further settings
Document Frame i o = :
Text
New 2 it Bac
Document Clase
1 { P mpw ' II H.# . k

Figure 8.17 : Options for mail and news in hyperlink

You need to provide information about the receiver and subject of the mail. The chart will be
queued for mailing to the receiver's address when you select the Apply option. However, this process
remains offline and requires a mail client set at background. Similarly, for News option, you need
to configure news server. Choose Close button at the end.

Linking a Chart to a Document

To link your chart to a document, you have to choose the third option Document. You may see
screen as shown in figure 8.18.

£ Hyperlink

Do ument
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- . E.ﬂh . e
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Target -
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Ml B New .
URL
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Doc ument Frame m Form Text ;
Toxt
Hew Name
. B Apply Close . Help Back

Figure 8.18 : Linking chart to a document
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This option is useful when you have a small chart prepared, which is further explained in detail
in another document. In this situation, for further explanation, you may link your chart to other
document. Any way, if you think that a particular document is related to the chart, you may link
it with the chart using this facility. The full path mentions the location of the destination document.
You can browse the document, if you do not remember the complete path of the document using
the Browse button (encircled with red line) given beside the path text box. You can also provide
target within the destination document using the Target option.

At last choose Apply option. At the end use the Close button to complete the procedure and close
the dialog box.

Linking a Chart to a New Document

To link the selected chart to a new document, you can choose the fourth option New Document.
You can provide File name and File type. Spreadsheet, word processor, drawing etc. type of files
you may create using this option. The file once created, is now available to edit, as Edit now option
is selected by default. If you do not want to edit it, you may choose Edit later option. Figure
8.19 shows the above mentioned scenario.

|
i New document
@ Edit now Edit |ater
nternet .
File -
E"l File type Text Document A
Spreadshest
Mail & New Presentatior
Drawing N
iv- Further settings
e Frame bml Form Text '
Tex
o Name
Document
Apply Close Help Back

Figure 8.19 : Linking a Chart to a New Document

At the end, choose Apply option. Use Close button to close the dialog box.
Exporting the Chart and other Operations

You can export your document containing chart as portable document file having PDF extension.
To do so, perform following steps:

e Select File - Export. You may see the screen as shown in figure 8.20.
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1 Name: chart2
i
{

Save in folder: | iDacuments |

+ Browse for other folders

~ File type: PDF - Portable Document Format (. pdf)

XHTML htmil, xhtmi
PDF - Pﬁdﬂe Document Format pdf
Selection

alRponl | Save.

Figure 8.20 : Exporting the document

You will see two options such as export the file as XHTML (web page) or PDF (Portable Document

Format).
e Choose PDF.

e Save the file in a desired folder.

When you give your choice as PDF; you will see a dialog box asking various parameters about
the resulting PDF file as shown in figure 8.21. Using the dialog box shown in figure 8.21; options
such as number of pages, format of images, (if it contains any) etc. can be set. If you have selected
a range of pages that you wanted to export; content of only the given number of pages will be
exported into the resulting PDF document. The default range is all the pages of the document.

General |nitial View User Interface Links Security
Range
Al
Eages
Selection
Images
Lossless compression
@ |PEG compression
Quality 90%
Reduce image resolution FO0 - D
General
PRDF/A-1a
Tagged PDF
& Create PDF form
Submit format FDF 3
all Export Dookmarks

Export comments

________ —_— —

Figure 8.21 : Exporting document in PDF form

Computer Studies : 10



Further, the images of the documents are saved in jpeg format. Here you have options of lossless
image compression as well as JPEG image compression with given percentage of quality. Select
the Create PDF option, if it is not selected. Generally, these options are default options and
automatically selected by the system. You may not disturb the default general option. You may choose
Export button directly. By doing so, your document with the chart is exported in PDF form.

Copying the Chart

For copying chart to writer, impress and other docs you have to select chart, copy it and paste
it as and when require. Perform following simple steps to copy the chart.

e Choose the chart with mouse keys.

e Right click and choose Copy or Cut option.

e You may go to Edit menu and choose required options also.

e Go to the destination document. And use Paste command.

e Save the destination file.

Deleting the Chart

To delete the chart, simply select the chart and press Delete button.
Printing the Chart

Many times you may require printing a chart and the worksheet content. Perform following simple
steps to print the chart.

e Choose File - Print. You will see dialog box as shown in figure 8.22.
e Choose required printer.

e Click o OK button.

Printer i

Name HP-Laserjet-M1522nf-MFP -1 Properties... :
Status Default printer - ‘
Type CUPS:HP-Laserjet-M1522nf-MFP |
Location ubuntu |
Comment Hewlett-Packard HP Laserjet M1522nf MFP |
Print to file
Print Copies |
All sheets Number of copies 1 = |
Selected sheets . |
@ [Selected celis 1 22 1 212 W Cotlate '
Print range % . | ;
@ All pages |
Pages
Options... _ | OK | Cancel Help |
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Note that it is important to check the page preview before you print the document. This will give
you a clear picture of how your document is going to be printed.

Inserting Other Multimedia Objects

Besides the charts, you can insert any multimedia object into a worksheet. The multimedia objects
include objects of multiple media such as pictures and camera clips, video and movie clips, animated
clips such as GIF files and 3D texts. For this, we normally use simple Insert menu commands.
That is, to insert a camera clip or clip from your mobile, first you need to connect the device with
your computer. You may use wired connection (if you have cord with your mobile of camera with
USB connector) or Bluetooth technology. Once your computer has access of the object such as
your photograph; select Insert - Picture to insert the desired picture. Similarly, you can insert
a movie and an animated clip (or GIF file) into the Calc document.

You can add a 3D text in a worksheet also. The 3D text in Calc is known as graphical text art
or Fontwork. An example is provided in figure 8.23.

{ Fontwork * X | 3D-5ettings X

Uy - m=E-Y a86HP Y 7 @ 9 -

e

Figure 8.23 : Fontwork in Calc

To create a Fontwork object follow the steps given below.
e On the Drawing toolbar or on the Fontwork toolbar, click the Fontwork Gallery icon.

e In case, the Drawing toolbar or the Fontwork toolbar is not visible choose View menu and
choose Toolbars option to enable the toolbar (View = Toolbars).

e In the Fontwork Gallery dialog, select a Fontwork style and click OK. You can use style from
Fontwork Gallery, you can edit shape from Fontwork Shape, you can change height of letters,
alignment of text, and character spacing of the text. You may use drawing toolbar to edit some
more properties such as line colour, fill colour and fill style.

e The Fontwork object is inserted into your document. Double-click the object to enter your
own text.

e Press Esc to exit text edit mode.

Once the Fontwork object is inserted; you can edit it by clicking it. The Fontwork toolbar is displayed.
Edit the text. At the end, press Esc key when you finished the editing.
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Summary

In this chapter we learnt about various charts, their importance and their purposes. We have also
seen how charts are inserted and modified in the Calc spreadsheet package. There are several
components of a chart. This chapter considers most common components of a chart and explains
it in detail. We have also learnt how to refine and format such chart components for more effective
presentation. The chapter has discussed two examples of chart namely: a column chart and a
pie chart. We have also seen how a hyperlink can be set to a chart. The chapter also discussed
mechanisms to print chart, to copy a chart, to delete a chart and to export a chart as portable
document (PDF). At last, we have also seen how to insert a 3D and multi- media object in
a spreadsheet document.

EXERCISE

1.  Explain advantages of drawing a chart in Calc.
2.  Explain various types of charts with one line description of each.
3.  Explain how a chart can be inserted in Calc.
4.  List the components of a chart wizard.
5. List elements of a chart with one line description of each.
6. How can we change the chart type once the chart is created ?
7.  How to format chart axis?
8.  Can we add hyperlink to the chart? How ?
9.  Choose the correct option from the following :
(1) Which of the following option is used to print a chart ?
(a) Insert = Chart (b) File = View
(c) File = Print (d) View - Chart
(2) The charts in Calc may have how many of the following axis ?
(a) Two (b) Three (c) Two or three (d) Four
(3) Which of the following is used to enter 3D text in Calc ?
(a) Fontwork (b) Artwork
(c) Drawing work (d) Graphwork
(4) Which of the following is used to provide a link to the chart ?
(a) Activelink (b) Hyperlink
(¢) Drawinglink (d) Connectionlink
(5)  Which of the following shows us the preview of the chart ?
(a) Save as XHTML (b) Page preview
(c) Export chart (d) Any of these
(6) To fix the column or row in a data range - to make it absolute, which symbol is used ?
(a) # (b $ (© & (d %
(7) To which of the entity can a Calc chart be linked ?
(a) To an existing document (b) To a new document
(c) Web page (d) All of these
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LABORATORY EXERCISE

Find out your own marks in main subjects such as English, Science, Maths, etc. Also collect
class highest marks in respective subjects. Draw a column chart comparing your marks with
the highest marks in every subject.

Make a small survey in your neighbourhood about who is reading which newspaper. Collect
data, arrange them in a clean form and prepare 3D pie chart based on this.

Consider a typical mathematical function such as Y= 2*X. Consider values of the X as given
in the table given below.

Value of X Value of Y

QN0 |N| W | =
~ |2 | 2| 2 |

Do the followings :

(a) Enter these values in a Calc worksheet.

(b) Use formula to find out values of Y for each given value of X.
(c) Plot a line chart of the X and Y values together.

(d) Format chart as you like.

Consider following data related to household budget.

Category July
Provision 1000
Milk 500
Vegetables 500
Servant 800
Electricity 1500
Gas 500
Fees 1500
Newspaper 100
Cable 200
Mobile 200

Do the followings :
(a) Enter these data into a spreadsheet and develop a pie chart.

(b)  Once chart is ready format it as per your choice; e.g. change colour of any component,
change font style, add/remove legends, add data labels to the chart and pull out a few
segments.

(¢) Export the chart as XHTML file. Open a web browser and verify how it looks.
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People in their day to day life solve lot of problems. Let us discuss one such process, consider
that you are playing 'Hide and seek' with your friends. In this game our problem is to find the
location where our friend has hidden. This can only be done only if we can predict the place of
his/her hiding.

Let us take another problem, assume that we have to solve a mathematical equation to find the
value of x, if we have been given equation 2x + 4 = 0. To solve this problem we need to rearrange
the equation as 2x = -4, and then say that x = -4/2, the answer here is -2.

Let us take another example. We want to find the meaning of the word "Eloquent". We will need
an English Language dictionary for the same. A dictionary contains thousands of words and its meaning.
We are still able to find the desired meaning very quickly. Have you ever thought how we are
able to do it so fast? We actually take advantage of the sequential order of words given in dictionary.
We quickly eliminate the options that do not start with alphabet "E" and start looking for the words
that start with alphabet "E"; we again use this elimination method to find words with second alphabet
as "I". This elimination method is continued till we find the exact word that we are looking for.

The above example gave us a hint of what a problem can be? Problem solving can be a mental
or machine (any systemic procedure) process that leads to the desired outcome required by the
user. The examples discussed above also indicate that result of some problems is exactly predictable
while for others predicting exact outcome may become difficult. Thus the problems can be classified
into two types; well defined and ill-defined problems. In the above cases problem 2 and 3 are
well defined problems, while problem number 1 is ill-defined. Note that well defined problems have
clear goals and hence we can clearly define solution steps. It is fact that computers solve well defined
problems only and therefore we will discuss only well defined problems in this chapter.

In the field of computers, solution of a given problem is a sequence of instructions given to a computer.
Computer can solve variety of problems from the easiest to the most complex ones. To solve a
problem it needs to be given a complete set of instructions. These instructions tell the computer
what is to be done at every step. Remember one thing, computer does not solve a problem; it
merely assists in solving the problem. We can solve any problem using the steps mentioned:

1. Define the problem.

Identify the input, output and constraint of the problem.

Identify different alternatives of solving the problem.

Choose the best possible alternative from the above list.

Prepare detailed stepwise instruction set of the identified alternative.

Compute results using this instruction set.

N o R LD

Check correctness of the answer obtained.

Steps 1 to 5 are performed by person who needs the solution, while step 6 and 7 are performed
by a computer.
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Assume that we need to find whether a given number is odd or even. The following set of instructions
can be used to solve this problem.

1. Accept the number

2. Divide the number by 2 and find the remainder

3. If the remainder is 1, the given number is odd otherwise the number is even

The generalized solution to the problem is obtained using three different techniques mentioned below.
1. Pseudo code

2. Flowchart

3. Algorithm

The three steps given for finding whether a number is odd or even is known as Pseudo code. Pseudo
means fake or simulated, we should consider the second meaning as it is more appropriate in our
context. We can say that the steps mentioned to solve the problem is simulated code. Let us now
discuss the other two techniques.

Flowchart

A flowchart is a technique in which we use pictorial representation of every action that we perform
within the machine process that solves a problem. A set of symbols, showing different actions, is
used to represent a flowchart. The symbols are also called components of flowcharts. We have
a unique symbol corresponding to each action within a process. Let us discuss some commonly
used components and its associated symbols.

Start and End : The Start and End components are used to show the beginning and the end of
a flowchart. It is represented by an oval shape as shown in figure 9.1. The symbol is also called
terminal symbol.

START

END

Figure 9.1 : Terminal Symbol

This symbol is used twice in a flowchart as it is used in the beginning as well as at the end of
a flowchart.

Input-Output : Every problem needs an input, it then processes this input and generates an output.
Consider the problem number 3 discussed above, here we need to input one number, dividing this
number by 2 and finding the remainder is the process and the decision whether the given number
is odd or even is our output. Thus we need one symbol to show the input and one to show the
output. The input and output in flowchart is represented by a parallelogram as shown in figure 9.2.
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Process

v

Print the Given Number
ia ODD

v

Figure 9.2 : Input-Output Symbol

Arrow : Observe that in both figure 9.1 and 9.2 we have shown arrows coming in and going out
of the symbols. An arrow is used to show the sequence of the actions that are to be performed.
It generally starts at one symbol and ends at another symbol. Thus there will be one arrow coming
into the symbol and one arrow going out from the symbol.

Note that the start symbol will only have arrow going out, while the end symbol will have arrows
coming in.

Process : Process is the core part of any solution procedure. A process is actually, a sequence
of actions. To represent a process we use rectangle symbol as shown in figure 9.3.

v v

Q=no/10 R=Int(x/2)*2
(Divide the given mumnber by 10) (Find the remainder when x dnvided by 2)

Figure 9.3 : Process Symbol

Normally a process in computers is either arithmetic or logical operation. The arithmetic operation
we mean addition, subtraction, multiplication or division. Logical operations generally help in decision
making, when used it answers in the form of true or false. For example we may ask a question
such as is 10 greater than 5? The answer to this question is yes or true.

Decision : A logical decision of a process is represented by a diamond shaped symbol as shown
in figure 9.4. It is also called a test symbol. A decision box is used when we want to alter the
normal sequence of the solution (see in figure 9.4) or when a specific statement needs to be executed
based on the result of decision.(See figure 9.5).
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False

Figure 9.4 : Decision Symbol Figure 9.5 : Execution of different results

Sometimes we may require more than two alternatives to take a decision. In such a situation more
than one decision box can be combined to form the required alternatives as shown in figure 9.6.

Statemnent set- 1 Execuion  f———{>

Statement set-2 Execution _£>

Statement set-3 Execution __b

Figure 9.6 : Combining more than one decisions

As shown in the figure 9.6 first the condition will be checked; if it results into true, then first set
of statements will be executed. In case of result being false next condition will be checked. This
process will be repeated for all the given conditions. Note that when any condition results into true,
the conditions following it will not be checked.
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Connector: A circle symbol is used to represent a connector. At times it is possible that a flowchart
becomes to large to fit into a single page or it may not be possible to use an arrow to link two
processes. In such cases a connector can be used to join the two parts. Minimum two circles are
required for a connection; one with an arrow coming into a circle and other with an arrow going
out of the circle as shown in figure 9.7. To distinguish different connectors, different characters are

used with a same character (alphabet) in a pair.

Break From One Flowchart

L

N/
. 4

Joining Another Flowchart

Figure 9.7 : Connector
Examples of Flowchart

Till now we have learnt what a flowchart is and also looked at some of the symbols used in it.

Let us now solve some problems by creating flowcharts.

Problem 1 : The fitting charge of tiles is Rs. 10 per square feet. Now assume that the problem

is to find the total cost of fitting tiles on the rectangular shaped town hall floor.
Solution :

To find the total cost of fitting the tiles we have to first need to find the area of the floor. Area
of a rectangle, as we know, is product of length and breadth. Hence if we know the length and
breadth we can find the area of a rectangle. The formula to compute area of the floor can be

given as Area = Length * Breadth.

Next to find the total cost of fitting the tiles we multiple cost of fitting per square fit of tiles with

the area of the floor. The formula to compute total cost thus is Cost = Area * 10.

To solve this problem we require four variables Area, Length, Breadth and Cost. Before we continue

further let us first define the term variable as it will be used in all flowcharts.
Variable : An entity whose value can be assigned and changed during the execution of the process.

The flowchart to find cost of fitting the tiles on the floor is shown in figure 9.8.
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Figure 9.8 : Flowchart to find cost of tiles

Observe the value 10 in expression Cost = Area * 10, Here 10 is known as a constant. It is
an entity whose value once assigned remains fixed and cannot be changed during the entire process.
The solution that we have created in flowchart shown in figure 9.8 can only be used in the cases
where the cost of fitting one square feet tile is Rs. 10. If the cost of fitting the tile changes, the
above solution will not work. A generalized solution the above problem is given in figure 9.9.

Figure 9.9 : Modified flowchart to find cost of fitting tiles
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Observe the flowchart in figure 9.9; here we have used five variables instead of three. The variable
Cost_Per Sqft is now used to store the value of cost for fitting one square feet of tiles. With every
run now we may change the value, and we will now be able to get the output. Table 9.1 lists
some such outputs.

Length | Breadth| Area=Length*Breadth |Cost Per_Sqft | Total Cost=Area*Cost_Per_Sqft

50 50 2500 10 25000
25 75 1875 10 18750
45 35 1575 20 31500

Table 9.1 : Output of flowchart shown in figure 9.9
Problem 2 :

Suppose you have a very nice and round cricket ground at the city sports center. The authority
wants to make fencing surrounding this ground. They also want to cover the total surface with a
lawn. The authority wants to know how many meters the total fencing will run into? They also want
to know the total surface area of the ground that needs to be covered with lawn.

Solution :

To solve this problem we need to find out the area and perimeter of the ground. The formula to
find area of the circular ground is Area = 7 * R2, similarly Perimeter = 2 * 7 * R (here value
of IT is 3.14 and R refers to radius of the ground).

Thus to solve this problem we need three variable Radius, Area and Perimeter. The formula that
we will use in the flowchart to calculate area and perimeter are given below:

Area = 3.14 * Radius * Radius, Perimeter = 2 * 3.14 * Radius
The flowchart for the said problem is shown in figure 9.10.

—

C stant )

!
/ Input fﬂm /

Area= 3.14 * Radius * Radius

!

Perimeter=2 * 3.14 * Radius

Print Area /
Print PTrimeter

R

Figure 9.10 : Flowchart to find area and perimeter of a circle
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Problem 3 : Ms. Jhanavi has borrowed a loan of Rs. 35,000 at the rate of 11.5 percent from
a bank for 6 years. Calculate the simple interest that she will have to pay to the bank.

Solution :

The formula to compute simple interest 'T' on a loan of principle amount 'P' at an interest rate of
'R' for 'N' years is given as I = (P*R*N)/100.

To solve this problem we require four variables I, P, R, N and a constant value 100. Figure 9.11
shows the flowchart to solve the problem.

Figure 9.11 : Flowchart to find simple interest

Problem 4 : Assume that you want to find out the youngest student amongst two students. The
input in this case will be the age of the student.

Solution :
The solution to the problem can be obtained by performing the steps mentioned below :

Take the ages of both the students; let it be assigned to variables Age_1 and Age_2. Now compare
the value of Age_1 with Age_2. If both values are same, then we have two students with same
age, hence both can be considered as youngest. If the value of Age_1 is less than Age_2 then
first student is youngest. Otherwise second student is youngest. Figure 9.12 shows the flowchart
to solve this problem.
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Figure 9.12 : Flowchart to find youngest of two students

Problem 5 : Let us now try to find youngest amongst three students.
Solution :

Take the ages of three students; let it be assigned to variables Age_1, Age_2 and Age_3. Now
compare the value of Age_1, Age_2 and Age_3. If value of all the ages is same then, we have
three equal aged students. Hence we can assign all three as youngest.

Otherwise compare Age_1 and Age_2. If the value of Age_1 is less than Age_2; then compare
Age_1 and Age 3 if still Age_1 is less than Age_3, Then first student is youngest.

In the comparison made above, if Age 2 is less than Age_1, then compare Age_2 and Age 3 if
still Age_2 is less than Age_3, Then second student is youngest. Otherwise third student is youngest.
Figure 9.13 shows the flowchart to solve this problem.

Figure 9.13 : Flowchart to find youngest of three students
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Problem 6 : Let us further modify problem 5 to find the out youngest student from a class with
any number of students in it. The steps mentioned below can be used to solve our problem.

Step 1: Choose first student, whatever his age, assume that it is MINIMUM.

Step 2 : Now choose another student and compare his/her age with the one that has been mentioned
as having minimum age.

Step 3: If new student chosen is younger, we now make his/her age as MINIMUM and discard
the old student's age.

Step 4: If both the students have same age then we discard the new student's age and assume
that old student's age is still MINIMUM.

Step 5: We repeat step 3 and step 4 till we get the student that has youngest age. When we repeat
the same set of statements for more than one time, it is called loop.

Figure 9.14 shows the flowchart to solve this problem.

a0

—

Input total number of students, call it
Max_No
4

Count=1 |
>
ﬁ_ Input age of a student, callit Age ‘_‘_,..J-""_FFF

- o Ag .
Min=Age [ Count S0 < > Min=Age
s Min
No |
| . v

1 Cuunt==(l'.'uuntvl [<

/pﬁ,,;m/
pe

—

Figure 9.14 : Flowchart to find youngest of any number of students

Problem 7 : Let us now solve one mathematical problem. Assume that we want to find out sum of first
50 odd numbers. That is we want to calculate the sumof 1 +3+5+7+ ........ + 99.

Solution :

Assume that you have two boxes, one in your left hand and other in your right hand. Now put
one marble in the left box, and then empty it in the box of your right hand. Now again put three
marbles in box in your left hand and transfer the marbles in the box of your right hand. What will
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happen ? The box in your right hand contains a total of 1 + 3 marbles. If we repeat this process
with 5, 7, ... 99 marbles. We will get sum of 1 + 3 + 5+ 7 + ........ + 99 marbles. Note
that we had assumed that the box in our right hand was initially empty.

With similar analogy, we have taken two variables, numb and sum. The variable numb is initialized
with value 1 and the variable sum is initialized with O (similar to an empty box). The variable numb
is incremented by 2, at iteration of the loop, and is added to sum. Thus the value of variable numb
becomes 1, 3, 5, .... till 99. The statement sum = sum + numb keeps on adding the values of
variable numb into sum till the loop ends. Figure 9.15 shows the flowchart of the problem.

(st )
\_+_,

numb=1
sum=0

§ "“l

sum = sum + numb

'

numb = numb + 2

M
// M

Yes LS No

- Numb < 100
\ s —j
., /'J.

/Print, "SUM=", suny
y

&E&——

Figure 9.15 : Flowchart to sum of odd numbers between 1 to 99

Problem 8 : Let us now have a look at two different ways of exchanging values of two variables.
Solution :

Take two variables say A and B. If we replace the value of either A or B by any other value,
the original value stored in them will be lost. Therefore we have used an extra variable C. To
make sure that value of A is retained we first transfer it to C. Then value of B is transferred
to A and then saved value of A (saved in C) is transferred to B. Figure 9.16 shows the flowchart
of this solution.

Figure 9.17 gives a flowchart of the same problem, but it does not use an additional variable. Rather
it performs addition and subtraction to interchange the values.
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Figure 9.16 : Swapping with extra variable  Figure 9.17 : Swapping without extra variable
Advantages and Disadvantages of Flowchart

Whatever tools we use they have some advantages and disadvantages. Flowchart is also not an
exception. It also has some benefits and drawbacks.

Advantages of Flowchart :
1. As it provides pictorial representation of the problem solution, it is easy to understand.
It provides a convenient aid for writing computer instructions.

It assists the programmer in reviewing and correcting the solution steps.

O

It helps in discussion of different methods for solving a problem. This in turn provides
us a facility to compare them accurately.

Disadvantages of Flowchart :
1. Drawing a flowchart for a large and complex problem is time consuming and laborious.

2. As flowchart consists of symbols, any changes or modification in the program logic will
most of the times require a new flowchart to be drawn.

3. There are no standards specifying the details of data that should be shown in a flowchart.
Hence flowchart for a given problem although with similar logic may vary in terms of
data shown.

Algorithm

Your friend has reached your home and is now interested in coming to your school. He/She calls
you and asks for directions to reach your school. To instruct him/her on how to reach the school
you will first need to have some route locations in mind. Assume that you have a route map as
shown in figure 9.18 to assist you.
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800 mtr

300 mt

HOME SCHOOL

Figure 9.18 : Route Map

Solution :

Using the route map given in figure 9.18, you will be able to guide your friend step by step as
mentioned below:

Step-1 : Start from my home and take right and go for 300 meters.
Step-2 : Now take a left turn and go straight for another 800 meters.

Step-3 : Take a right turn and walk for 500 meters, you will encounter a four cross roads with
a circle.

Step-4 : Do not take turn at circle; instead keep on walking in the direction you were walking
till another 700 meters.

Step-5 : Now take a right turn; after 600 meters you will reach another cross roads with an
oval shaped fountain in the middle of cross roads.

Step-6 : Take a left turn from at this junction and walk for 300 meters.
Step-7 : You will be able to see my school on the right side of the street.

From the above example we can say that the problem of reaching your school is solved by following
a sequence of steps. In computer science, an algorithm refers to a step by step procedure for solving
a particular problem. An algorithm is written in a natural language like English. Algorithms once written
then can be easily converted into computer programs. Let us now learn to write some algorithms.

Problem 1 :

Write an algorithm to find summation of numbers divisible by 11 within the range of 1 to 100.
Algorithm :

Step-1 : Start

Step-2 : Take two variable Num and Sum.

Step-3 : Initialize Num = 1 and Sum = 0.

Step-4 : Check whether Num is divisible by 11? To do this we have to find remainder when
Num is divided by 11. Store the remainder in another variable say R.

R = Num - int(Num/11) * 11
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Step-5 : If R is not equal to 0 go to Step-7.
Step-6 : Sum = Sum + Num

Step-7 : Num = Num + 1

Step-8 : If Num < 100 go to Step-4.

Step-9 : Print Sum

Step-10 : End

Explanation :

To find the remainder, we first divide the number stored in Num by 11 and then we take its integer
part. For example if the value of Num is 39 then dividing it by 11, we will get 3.54545455. If
we take its integer part, it will be only 3. The portion after decimal point will be removed. When
the integer part is multiplied by 11, we will get 33. If this 33 is subtracted from the original number
that is 39, we will get a value 6. This value is the remainder. Note that we have assumed a process
called int which gives integer part of the number.

Step number 1 to 4 is self explanatory. Step-5 checks the remainder using the technique mentioned
above. If the remainder is not equal to 0, it means that Num is not divisible by 11and we will
proceed to take the next number. If Num is divisible by 11, we will jump to step-6. We add the
value of Num to Sum and then proceed to step-8. In step-8 we check whether Num is less than
100 or not. This check is used to exit from the loop. We will thus continue till value of Num is
less than 100. Finally we will print the value of Sum.

Problem 2 :

Write an algorithm to find compound interest for given, principal amount, time period and rate of
interest, when interest is calculated every year.

Algorithm :

We know that the compound interest can be calculated using the formula
Cl=P* 1 +RI100)N — P

Here P is Principal Amount, R is rate of interest and N is time period in years.

Step-1 : Start

Step-2 : Take four variables P, N, R and CIL

Step-3 : Assign values to P, N and R.

Step-4 : Calculate compound interest using CI = P * (1 + R/100)N - P

Step-5 : Print value stored in CI

Step-6 : End

Problem 3 :

Find out the total weekly pay to be given to an employee based on the number of hours he/she
has worked. To get a solution here we need to know the pay per hour that is to be given to
the employee.
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Algorithm :

We want to find weekly pay, for this we need two inputs, number of hours worked and salary
per hour.

Step-1 : Start

Step-2 : Take three variables No_Of Hrs_Worked, Pay_Per Hour and Weekly_Pay.
Step-3 : Assign values to No_Of_Hrs_Worked and Pay_Per_Hour.

Step-4 : Calculate weekly pay using formula

Weekly_Pay = No_Of_Hrs_Worked * Pay_Per_Hour

Step-5 : Print value stored in Weekly_Pay

Step-6 : End

Summary

In this chapter, we have learnt about the two most used techniques of problem solving, namely,
flowchart and algorithm. We saw different symbols that can be used to draw a flowchart. The
user needs to decide between using either a flowchart or an algorithm to solve a problem.

EXERCISE

Which are the basic components of a flowchart ?

Which kind of problem is solved by computers ?

Which types of operations are parts of the computer process ?
Which are the operations constitute Arithmetic operation ?
Decision box is used for which type of operation ?

How do you define a variable ?

What do you understand by algorithm ? How it is differ from flowchart ?

® N AL AW DD

Choose the correct option from the following :

(1) Which of the following symbol is used to begin a flow chart ?

o G
.

() | Start
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2

3)

“)

(&)

(6)

(7

®)

©)

Which of the following refers to a list of instructions in a proper order to solve a
problem called ?

(a) Algorithm (b) Flowchart (¢) Sequence (d) Roadmap
Which of the following symbol is used to test conditions in a flowchart ?

(a) Diamond (b) Circle (c) Arrow (d) Square
Which of the following symbol is used to represent output in a flowchart ?

(a) Square (b) Circle (c) Parallelogram (d) Triangle
Which of the following is the standard terminal symbol for a flowchart ?

(a) Circle (b) Diamond

(c) Rounded Rectangle (d) Square

Which of the following refers to the purpose of Algorithm and Flowchart ?
(a) Know the memory capacity

(b) Identify the base of the number system

(c) Direct the output to the printer

(d) Specify the problem completely and clearly

Which of the following is not a problem solving technique ?

(a) Pseudo code (b) Flowchart (c) Algorithm (d) Sequence
Which of the following is a pictorial representation of a problem solving technique ?
(a) Pseudo code (b) Flowchart

(c) Algorithm (d) Computer program

An arrow symbol in flowchart is used to show
(a) The flow of an action

(b) The sequence of action

(c) The start of actions

(d) The completion of an action

(10) Which of the following refers to the core part of any solution ?

(a) Input (b) Output (c) Process (d) Algorithm

(11) Which of the following symbol represents a Process ?

(a) Rectangle (b) Square (c¢) Circle (d) Diamond

(12) Which of the following is used to distinguish different connector pairs in flowchart ?

(a) Arrows are used
(b) Alphabets or other characters are used
(c) Circles are used

(d) Diamonds are used
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LABORATORY EXERCISE

Draw a flowchart and write and algorithm to perform the following operations :

1.

0 W b

® XA W

10.

11.

Convert the given meters into centimeters.
Convert the given centigrade to Fahrenheit.
Find minimum of the given two numbers.

Find minimum of the given two numbers and check whether the minimum number is odd
or even.

Find minimum of the given three numbers.
Check whether a given number is divisible by other given number.
Find average of three numbers.

Given total marks of student find whether the student has passed or failed. (If total marks
are less than 35 then the student is declared as fail.)

Given total marks of student find what grade the student has obtained. (If total marks are
less than 35 then the student gets D grade. If total marks are between 35 and 60 then C
grade, if total marks between 60 and 70 then B grade, above 70 A grade)

Calculate the compound interest on a loan amount of Rs. X taken a t the rate of R% for
N years.

Find the summation of digits of a given number. For example if the given number is 8327
the output will be 20 (8 + 3 + 2 + 7)
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In chapter 9 we have learnt what is a flowchart and algorithm. We also learnt how to develop
an algorithm. The fact is that flowchart and algorithm form basic solution to any problem. We then
convert this flowchart or algorithm into a program. For writing programs many languages are there.
C language is one of them. In this chapter we will be introducing you to C language.

Need of Programming Language

The first question we might ask is what is the need of programming language? Why not write program
in the languages that we already know how to write and read in like English or Gujarati. Well the
answer is, a sentence in such languages may not have just one meaning. This does not work well
with computers. For computers to work properly each sentence has to be clear and precise.

Programming language when used allows us to write an instruction that has only one meaning. It
consists of set of predefined rules. These rules form syntax of that language. Hence learning a
programming language is only learning new syntax to represent the instructions we want to give to
the computer. It is like learning new grammar when we learn new language.

Need of Translator

Computers however do not understand the language that we speak neither does it understand the
programming language. It only understands O and 1. The problem discussed here 1s similar to the
problem that we face at times in our lives. Consider that there are two persons, person X and
person Y who don't know each other's language. Person X knows Gujarati while person Y knows
Hindi. How would these two persons communicate? The option is third person Z who knows both
languages. So now when person X wants to communicate a message to person Y, he communicates
the message to person Z in Gujarati first. Person Z then translates it to Hindi and then communicates
the message to person Y. Same process is repeated in reverse order when person Y wants to
communicate with person X. Here person Z is known as translator and the process of converting
one language to another is known as translation.

The problem of computers not understanding our language is solved by using software programs
called translators. This translator is known as compiler. The process of translation has been discussed
at the end of this chapter.

Program and Characteristics of Program

A program can be defined as finite set of precise and clear instructions given to a computer for
performing a predefined task. The process of writing these step by step instructions using a chosen
language is known as programming.

A good program should possess following characteristics :
1. A program must end after finite number of steps.

2. The instructions of program must be precisely defined, i.e. it should not have multiple
meaning.
3. All the instructions must be effective, i.e. they should be carried out exactly.
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4. A program may take zero or more inputs.

5. A program may produce one or more outputs.

As can be seen these characteristics are similar to characteristics of an algorithm. Example 10.1
gives a sample C program. Figure 10.1 shows the code listing and output of example 10.1 as can
be seen in SciTE editor. We will learn how to use SciTE editor at the end of this chapter.

10_1.c- 5cTE
File Edit Search View Tools Options Language Buffers Help
110_1.c
* Example 1: My first C program * >gcc -pedantic -0s -std=c99 10 1.c-010 1
>Exit code: 0
) p i . 3".."10_1
-1 >Exit code: 0
printf{*Welcome to the world of C programming using Scite \n"); |
return 0;
}

Figure 10.1 : My first C Program

This program is used for printing a message "Welcome to the world of C programming using SciTE". Here
main() is known as user defined function, while printf( ) is known as inbuilt or library function. User defined
functions are the functions that a user creates as per his or her requirement. The functions already available
in C that a user can use in his or her program are known as inbuilt or library functions.

Before we start discussing in detail about various C language components let us have a look at
another C program shown in figure 10.2 and its output shown in figure 10.3.

NAM 10_2.c-SdTE

File Edit Search View Tools Options Language Buffers Help

110 2.c

f* Example 2: Program to calculate Circumference of a circle */

#define Pl
int main( )
-{

float radius, circumference;

printf("\nEnter the value of radius: ");

scanf("%f", &radius);

circumference = 2 * Pl * radius;

printf("\nCircumference of circle with radius %f is %f \n \n", radius, circumference);

return 0;

} |

f* End of program */

1A
R

Figure 10.2 : Code listing of Example 10.2
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A S ™ harshal@harshal-Compag-435-Notebook-PC: ~/Desktop/Chapter10

File Edit View Search Terminal Help
harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter1es$ ./a.out

Enter the value of radius: 2.5

Circumference of circle with radius 2.500000 is 15.700000

harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter10$ l

Figure 10.3 : Output of Example 10.2
Explanation
The program given here is used for calculating circumference of a circle for a given radius.
e The first statement is a comment that indicates the purpose of a program.

e The second statement instructs the compiler to include the contents of header file called "stdio.h".
This file contains information about the inbuilt functions to be used.

e The third statement defines a symbolic constant PI that has value 3.14. This statement is known
as pre processor directive. It instructs the translator to replace all occurrence of PI with 3.14
before executing the program.

e The fourth statement is a user defined function main(), a must for all executable C programs.
Here this function returns and integer value hence the statement int main().

e The fifth statement is beginning of function main( ).

e The sixth statement defines two variables radius and circumference. These variables are capable
of storing real values. An entity in C that is capable of storing different values is known as variable.

e The seventh statement uses an inbuilt function printf to print a message.

e The eighth statement uses inbuilt function scanf to read a value of "radius" from user.

e The ninth statement is a C expression; it is a formula for calculating the circumference of circle.
e The tenth statement prints a message along with "radius" and "circumference" on the screen.

e The eleventh statement provides normal exit from the function. If we don't write this statement
we will get a warning message "Function should return a value". This may not affect the working
of the program, but a normal exit is always a better option.

e The twelfth statement indicates the end of the function main( ).

As can be seen from example 10.1 and 10.2 main() function forms an integral part of C programs.
Rather we should say that all executable C programs will have one user defined function named
as main(). The execution of every C program starts from the first open curly bracket when main()
is encountered.
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Structure of C Program

As seen from the previous examples a C program is a set of blocks called functions. A function
is made up of one or more statements used for performing a predefined task. A complete C program
structure is given in figure 10.4. Let us discuss these sections in detail.

Documentation

| Symbolic Constant Definition | | Optional
| File include section | Section
[ Glaobal Variable Declaration |
main()
Compulsory
{ :
. | Section for all
Declaration - execidsblo =
C programs
Executable Statements

}

Function 1 _ ‘
User Defined
Function 2 “  Functions [~
| Function N | L ‘

Figure 10.4 : Structure of complete C program
Documentation Section

This section is an optional section. As the name indicates it is used for the purpose of documentation.
It is enclosed within /* and */. Whenever the text is enclosed between /* and */, it is considered
as a comment in C. Comments are not processed by C compiler and are left as it is.

This section is normally used to tell about the purpose of program, author, date of creation etc.
Comments in C program can be added anywhere. It is always a good practice to use comments
within the functions as it improves the readability and understanding of the program.

Symbolic Constant Definition

As seen in example 10.2 we have used a symbolic constant PI in our program. To use such symbolic
constant in our program we need to use #define as a prefix to it. Here #define is known as pre
processor directive. It instructs the compiler to replace all occurrences of symbolic constants with
the values specified against it. Normally symbolic constants are defined using capital letters. Doing
this differentiates them from normal variables.

File include Section

C provides inbuilt or library functions. Some examples are pow( ), sqrt( ) etc. These functions
have a predefined purpose like pow( ) is used for calculating value of x raised to given power,
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sqrt( ) is used to find square root of a given number. We can use these functions in our program
if needed. To use them we have to include files that hold information about these functions. These
files are known as header files in C. The extension of header file is '".h'". We use the syntax #include
<filename.h> to include header files in our program. Appendix IV gives the list of header files available
in C and their uses.

Global Variable Declaration Section

C variables are governed by scope. A scope of C variable is decided by using opening and closing
curly braces { }. The variables defined within curly braces are known as local variables. For example
the variables "radius" and "circumference" used in example 10.2 are local variables of function main().
These variables cannot be used outside the scope. At times we need to use a variable in all the
functions, such a variable is known as global variable. This variable is defined before defining all
the functions.

Main Function

All C programs contain one function with the name main(). This is the function from where the
execution of any C program starts. The control is first transferred to this function and from here
rest of the operations are carried out.

User Defined Function

C provides us a facility of breaking a single program into set of small pieces. These pieces are
known as functions. In this section we define all the additional functions used in our program. Example
10.3 shown in figure 10.5 shows a program that consists of two user defined functions.

mSE 10 3.c-SdTE

File Edit Search View Tools Options Language Buffers Help

110_3.c

* Example 3: Program to subtract two numbers *

* Protob pe statement of lunction sub *

int subtract{int, int);

int main{ )
-4

int first, second, difference;
printf{*\nEnter the value of first; *);
scanf({"%d", &first):
printf{“\nEnter the value of second: *);
scanf{“%d", &second);
difference = subtract(first, second);
printf{"\nThe value of %d - %d is %d \n \n", first, second, difference);
return;

* Beginning of user defined functions other than main{ ) ®

int subtract{int first, int second)

-4
int result;
result = first - second;
return(result);
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Explanation

This program is used to calculate subtraction of two given numbers. Although it is a small program
we have divided it into two user defined functions. The first function main() accepts the values to
be subtracted and second function subtract() performs the actual subtraction.

Observe that we have written a prototype statement before actually using the function subtract. It is
needed in C if we write a user defined function after main(). The main function declares three integer
variables, and asks user to input value of two of them. These values are then passed to function subtract()
by using statement difference = subtract(first, second). Here first and second are known as parameters
of function subtract(). After encountering this statement the control is transferred to function subtract().
This function then subtracts the value and stores it in "result". The value of result is then returned to
statement in main() and assigned to "difference". Finally main() function prints the value of subtraction and
exits the program. The output of example 10.3 is shown in figure 10.6.

M & harshal@harshal-Compag-435-Notebook-PC: ~/Desktop/Chapter10

File Edit View Search Terminal Help
harshal@harshal-Compag-435-Notebook-PC:~/Desktop/Chapter10s$ . /a.out

Enter the value of first: 55
Enter the value of second: 24

The value of 55 - 24 is 31

harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter105 l
Figure 10.6 : Output of Example 10.3

The structure of C program shown in figure 10.4 although used by almost all programmers is not
a standard. It is possible that some sections may not be there at all as can be seen in example
10.1. It is also possible to interchange certain section with others. For example user defined function
section can be interchanged with main program section as can be seen in code listing 10.1. Here
we have kept the user defined function before the main() function.

/* Example 4: Program to subtract two numbers */

#include <stdio.h>

/* Beginning of user defined functions other than main( ) */
int subtract(int first, int second)

{
int result;
result = first - second;
return(result);
}

/* End of function subtract( ) */
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Code Listing 10.1 : Code of Example 10.4

This program is similar to the one shown in example 10.3 except for two differences. First the
function subtract() is defined before main() and second, we have not used the prototype statement.
In example 10.3 on encountering the statement difference = subtract(first, second); the control flow
goes below main(), in case of example 10.4 the control flow will go above main().

C Character Set

Recall that when we learnt a new language in school, we first had to learn its alphabets. These
alphabets form a basic set in constructing words and sentences in that language. C language also
has its own character set. The characters here can be divided into four categories.

1. Letter

2. Digits

3. White spaces

4. Special Characters.

Table 10.1 lists the characters that fall under these categories.

Letters Digits White Spaces
Ato Z
atoz 0to9 Blank Space
Form feed
Horizontal tab
New line
Vertical tab
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Special Characters
Operator Use Operator Use
& Ampersand > Greater than
' Apostrophe # Hash sign
* Asterisk < Less than
@ At the rate - Minus
\ Backward slash () Parenthesis left / right
{} Braces left / right %o Percent
[ ] Bracket left / right Period
A Caret + Plus
Colon Question mark

s Comma " Quotation mark
$ Dollar ; Semi colon
= Equal to ~ Tilde

! Exclamation _ Under score

/ Forward slash I Vertical bar

Table 10.1 : C Character set

As can be seen in table 10.1, we have used characters that belong to English language. Hence
now we would learn to use these characters as per C language syntax.

C Words

The character set given in table 10.1 is used to form words in C language. These words are used
to construct a C statement. Set of logically sequential C statements thus is identified as a C program.
A word in C is known as a token of C. Each character discussed in table 10.1 is itself a token.
C basically identifies six types of tokens keyword, identifier, constant, string, operator and special
character. Figure 10.7 shows how these tokens are used in C program.

I* Program to illustrate use of integer arithmetic */

#include <stdio.h>
(mainh |dentifier
< £ =
Lint)tot_cost, gty =12 Jcost_item = 50:
f ehEc } e | Constant |
Keyword 4 -
tot_cost = gty'* cost_item I Operator
printf¢” Cost of %d items is %d"qty.tot_cost):
return; e
D0 | String |

~———| Special Character |

Figure 10.7 : Use of words in C program
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Keyword

All of us must have used a dictionary at some point of time. We used it for finding a meaning
of a predefined word of that language. C also has such predefined words. To be specific ANSI
C standard supports 32 predefined words. These predefined words in C language are known as
keyword. Each keyword has a predefined meaning associated to it. Table 10.2 gives the list of
the keywords available in ANSI C.

auto double nt struct
break else long switch
case enum register typedef
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile
do if static while

Table 10.2 : ANSI C keywords
The keywords and their use have been discussed in subsequent chapters throughout the course of study.
Identifier

A word that a user can construct by making use of C character set is known as identifier. It consists
of set of letters, digits and some special characters. Some example of identifiers are "difference",
"main()", "PI", "float" etc. Here "difference" is name of a variable, "main()" is name of a function,
"PI" is name of a symbolic constant and "float" is a predefined word. Before continuing further let
us see what is variable.

Variable

C program generally accepts input, this input comes in a form of data. To store and manipulate
a data we use memory space. The data within this memory space can vary based on the operations
performed on it. The data within the memory space is referred by a name known as variable name.
The data as it is capable of changing itself is called variable. To define a variable name in C we
have to adhere to certain rules. These rules have been mentioned below :

1. Variable name cannot be same as keyword.

2. Variable name consists of letter, digit and under score. No other special character is allowed.
3. The first character of variable name must be a letter or under score.
4

The maximum length of variable name as per ANSI standards is 31 characters. However,
it is dependent on compiler.

5. The variable names are case sensitive hence num, nuM, nUM, nUm and Num are
considered as different variables.
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Table 10.3 gives some examples valid and invalid variables of C language.

Valid

Double - Double is not same as keyword double.

INTEREST -> Capital letters are part of C character set.

total_quantity = Underscore and characters are allowed.

mark100 = As first letter is character it is allowed.

_file = First letter can be underscore.

Invalid

char & Use of keyword not allowed.

Total Value = Blank space not allowed.

total&value = Special character not allowed.

10mark = First character has to be character or underscore.

Table 10.3 : Example of C variable
Constant

The entities of C that do not change its value throughout the execution of program are known as
constant. C constants can be divided into different categories as shown in figure 10.7. Let us discuss
these constants in detail.

Numeric Constant

The constant that store numeric value is known as numeric constant. The numeric constants are
divided in two categories, integer constants and real constants.

[ Constant

Numeric ] Symbolic ] Back Slash Character ]

[ Integer ] Real ] [ Single ] [ String ]

‘ Character _

“Whole ™ “Decimal Special two —, “Setof

Number Number \ Numeric ./ character \  Character / characters %\
e.g .-l ' eg | Constants '| | constants | : Constants || enclosedin '

250,-99 ~25.99,958 | represented [\ T o0 /| eg '\ double ]
T T by name “fa' _H.E \, quotese.g

Er—ae—dl ~._ vidita" _

Figure 10.7 : C Constants
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Integer Constant

Integer constant refers to whole numbers. We have three types of integer constants decimal,
hexadecimal and octal. Example of various number systems is given in Appendix L.

The decimal constants use numeric digits from O to 9. We can use as prefix unary plus or minus
with such numbers.

The hexadecimal constants use numeric digits from O to 9 and letters A to F. Here A to F refers
to numeric values 10 to 15 respectively. The hexadecimal numbers have base 16. When using this
value in C we differentiate it from decimal numbers by using Ox or 0X as prefix.

The octal constants use numeric digits from O to 7. The base of this number system is 8. When
using this value in C we differentiate it from decimal numbers by using O as prefix. Table 10.4 gives
a list of some valid and invalid integer constants

Valid

40000 = Valid decimal positive whole number.

-120 - Valid decimal negative whole number.

79999L > Valid decimal positive long whole number.

0xB5 = Valid Hexadecimal number.

0X79 = Valid Hexadecimal number.

045 = Valid Octal number.
Invalid

25,000 > comma is not allowed.

-100.0 = it is real constant.

Rs79999 - Alphabets are not allowed.

0xG > G is not part of hexadecimal numbers.

0X8,9 > Comma is not allowed.

096 = 9 is not part of octal numbers

Table 10.4 : Integer Constants
Real Constant

Real constant refer to decimal numbers that have fractional part. Example of real constant are 10.50,
-65.75 etc. Real constant can also be represented by using scientific form. In this form a number
is represented using a mantissa and exponent. For example the value 25.75 can be represented
as 0.2575 e 2 or 0.2575 E 2. Here 0.2575 is known as mantissa and 2 is known as exponent,
also "e" and "E" is equivalent. Table 10.5 gives a list of some valid and invalid real constants.
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Valid

250.00 = Valid decimal fractional number.

295 -> Valid decimal number. Automatically converted to 295.00

-15.55 - Valid negative decimal number.

-20.5e5 - Valid scientific value.

15E-2 = Valid scientific value.

Invalid

19,800.00 - comma is not allowed.

$786 > Special character not allowed.

-9.4 e 5.0 & Exponent should be integer.

51E -2 - Blank spaces not allowed.

Table 10.5 : Real Constants
Character Constant

Character constants as the name suggests contain characters. There are two types of character
constants in C. Single character constant and String constant.

Single Character Constant

A single character constant is represented by using single character enclosed within single quotes.
Some example of single character constants are 'H', 'v', '7', '$' etc. Here each character constant
is associated with a numeric value known as ASCII (American Standard Code for Information
Interchange) value. Appendix II gives detail of ASCII values associated with different characters.

String Constant

String constants are denoted by using sequence of characters enclosed within double quotes. Some
examples of string constants are "C Language", "Bye", "V". String constants don't have any ASCII
value associated with it. Here string constant "V" is not equal to single character constant 'V'. Here
string "V" will be allocated two memory spaces while character 'V' will be allocated only one memory
space. This is due to the fact that strings in C are ended by adding \O', a null character.

Back Slash Characters

The single character constant as the name suggests use single character, while string character uses
sequence of characters. C also provides a special character constant that uses two characters. These
constants are known as back slash characters or escape sequences. They are known as back slash
characters as the first character is always a back slash i.e. "\", while they are known as escape
sequence characters as the output of these constants is not a character but white spaces. Similar
to single character constants, these constants also have an ASCII value associated with them. Table
10.6 lists the back slash constant available in C along with their use and ASCII values.
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Back Slash

Character Use ASCII Value
\0 Inserting null value 0
\a Inserting audible alert 7
\b Inserting backspace 8
\t Inserting horizontal tab 9
\n Inserting new line 10
v Inserting vertical tab 11
\f Inserting form feed 12
\r Inserting carriage return 13
\' Inserting double quotes 34
\ Inserting single quote 39
\? Inserting question mark 63
\ Inserting back slash 92

Table 10.6 : Back Slash characters

The escape sequences are mostly used for formatting purpose. For example \n' is used for inserting
new line at the time of input or output. Throughout the book you will be able to see the use of
these characters.

Symbolic Constant

Certain numeric and character constants can be defined using symbolic identifier. Such constants
are known as symbolic constant. To define a symbolic constant we use the given syntax:

#define identifier value

Here #define is known as a preprocessor directive. Identifier is symbolic name of the constant that
we want to define, and value is the constant itself. Some examples of symbolic constants are

#define PI 3.14
# define MAXVALUE 100
#define f float

The first statement here defines a symbolic constant called "PI" that refers to a real value "3.14".
Second statement defines a symbolic constant called "MAXVALUE" that refers to an integer value
"100" and the last statement defines a symbolic constant called "f" that refers to a keyword "float"
in C language.

The preprocessor directive statement instructs the compiler that the occurrence of the symbolic constant
used in program should be replaced by the constant value specified in the definition. Example 10.5
shows a program to find surface area of a sphere and uses preprocessor directives. Figure 10.8
shows the code listing of example 10.5 while Figure 10.9 shows the output of the program.
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88M® 10 5c-SdTE

File Edit Search WView Tools Options Language Buffers Help

int main{ )
-{ I
F radius, sarea;
P{"\nEnter the value of radius: ");
S, &radius);

sarea = 4 * P| * radius * radius;
P{"\nSurface Area of sphere with radius %.2f Is % :”.'-r':'-_i|",fﬂﬂluﬁiﬁﬁeﬂ];
return O;

Figure 10.8 : Code listing of Example 10.5
harshal@harshal-Compag-435-Notebook-PC: ~/Desktop/Chapter10

File Edit View Search Terminal Help
harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter10$ ./a.out

Enter the value of radius: 2.5

Surface Area of sphere with radius 2.50 is 78.50

harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter10% .

Figure 10.9 : Output of Example 10.5
Explanation

In this program we are defining four symbolic constants F that refers to a keyword float, P that
refers to a function printf, S that refers to a keyword scanf and PI that refers to a float value
3.14. The first statement within function main defines two variables of type F. As F represents float
this statement actually defines two float variables. The third statement uses P to print a message.
Then we read the value of radius using S and calculate the surface area of sphere. Finally we again
use P to print a message and value of surface area.

Points to Remember in C Program

C programming though easy needs a bit of a practice. The points given in this section needs to
be remembered by all C programmers.

e Header file should be included before the main() function.

e An executable C program should always contain a main() function.
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e Execution of C program starts from the first opening curly brackets after main().
e Two functions with same name are not allowed in C program.
e Normally C programs consist of lower letter alphabets.
Identifiers are case sensitive.
e There should be atleast one blank space between two words of a C program.
e Usually C statements end with a semi colon.
e Comment can be inserted wherever a blank space can be inserted.
e Every opening curly bracket should have a corresponding closing curly bracket.

Execution of C Program

Till now we have seen so many C programs and their output. Let us now learn to execute the
C program. Before taking hands on experience let us understand the actual steps that we need
to perform. Figure 10.9 (a) shows the entire process.

User Types program in

l

Editor

Source Code

Translator

Object Code
Library Files

- Linker

Executable Code

L

Data
Loader

W

Final Output

Figure 10.9 (a) : Steps of executing C program

As seen in figure 10.9 (a), the first step is to write a program using any text editor, the program
that we write using an editor is known as source code or source program. The extension of the
source file written in C language is "c". We then compile the source program using a compiler. A
compiler is the translator that converts a source program into machine language program known
as object code or object program. Different formats of object code are available. A program called
linker is then used to link the object code with the library functions giving executable program or
executable code. Finally executable code is loaded on to memory by a program called loader along
with the data required to give us the output.
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Throughout this book we have discussed a compiler known as gcc compiler. The gcc compiler
is provided by Free Software Foundation, it is a Unix/Linux based ANSI C compiler. It is
usually operated via the command line but can also be integrated with an text editor like SciTE
or an Integrated Development Environment (IDE) like Eclipse. It often comes bundled with almost
all Linux installations hence we can simply start using it without any problem.

Let us try to use the compiler, First we need to write a program using a text editor. We can use any
good text editor to create a C program. In Linux environment, we have editors such as vi, gedit,
emacs and many more. Choose the one you are comfortable with. The only thing that should be kept
in mind is the fact that the file created should be saved with an extension c. Make sure that the
character c is written in lower case. Let us try to use gedit to create a C program. Open terminal,
at the prompt type gedit myprogram.c this will open a blank editor as shown in figure 10.10.

myprogram.c (~/Desktop/Chapter10) - gedit

' P Open -~ v ad
A JPE u

myprogram.c ¥

C~ TabWidth: 8 ~ Ln1, Col1 INS
Figure 10.10 : Blank editor screen

Now type the contents given in code listing 10.2 in the blank editor screen.

Code Listing 10.2 : Code of Example 10.6

Once the program is ready your editor will look similar to the figure 10.11, save it and close the
editor.
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. -

myprogram.c (~/Desktop/Chapter10) - gedit

File Edit View Search Tools Documents Help

. .- open - B save ;:; #=, Undo

myprogram.c X

/* Example 6: My C program */
#include
int main()
printf("\nWelcome to the world of ( ygramming using gcc ):
return 6;
C = TabWwidth: 8 » Ln8, Col 2 INS
Figure 10.11 : Editor with code listing of Example 10.6
Now we are ready to compile it, go back to the terminal and type the command mentioned:

$ gcc myprogram.c

If there is no error in the program, a new prompt line will be visible. It means that the compilation
is successful and an executable file with the default name a.out is created in the same directory
as the source file. In case, we have errors, then appropriate error message would appear on the
screen. If error occurs, we need to rectify the program and recompile. To see the output of the
program, type the command as mentioned and press Enter key:

$ .Ja.out

This command will display the output of myprogram.c on the screen as shown in figure 10.12.

A& ™ harshal@harshal-Compag-435-Notebook-PC: ~/Desktop/Chapterio

File Edit View Search Terminal Help

harshalgharshal-Compag-435-Notebook-PC:~/Desktop/Chapter185 gedit myprogram.c
harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapter18% gcc myprogram.c
harshalgharshal-Compag-435-Notebook-PC:-/Desktop/Chapter1es . fa.out

Welcome to the world of C programming using gcc
harshalgharshal-Compaqg-435-Notebook-PC:~/Desktop/Chapter1es

Figure 10.12 : Output of Example 10.6

As compilation of all C programs generates a default output file named a.out, it is a good practice
to give a name to this output file. Thus, an output file with the given name once created can be
reused many times until there is a change in the actual source code. The following command shows
how to give a name to output file using gcc command :

$ gcc -0 myprogram.o myprogram.c

In this command the first parameter myprogram.o represents the output file name, while the second
parameter represents the source file name. Observe that we have written .0 as an extension for
the first parameter, it is just an indication that this file is an output file. The compiler though does
not require this extension. We may simple write myprogram instead of myprogram.o. After a successful
execution of the preceding command, the compiler will now create a file named myprogram.o instead
of a.out. We can now see the output of the program by using the command mentioned herewith :

$ ./myprogram.o
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Many other parameters can also be used along with gcc command. To get the detailed help of
gcc command type the help command as mentioned :

$ man gcc

Let us try to write and compile one more program. Example 10.7 uses an inbuilt function to calculate
the square root of a number entered by the user. Figure 10.13 gives the code listing of the example.

e S 10_T.c (~/Desktop/Chapter10) - gedit

File Edit View 5Search Tools Documents Help

._ P open - Bl save M & undo

10 7c X
/* Example 7: Program to calculate the square root of a glven number =/

#include =stdi

#include <math.h

int main{ )
(
double number, result;
printf( nEnte the value f number: )
scanfti Lf", Bnumber):
result sqrt{number):
printf{"\nThe square root of %Lf i: Lf , number, result);
return ©;
1
f* End of program */ N
C= Tabwidth: 8 = Ln14, Col 21 NS

Figure 10.13 : Code listing of Example 10.7

Let us now try to compile this program using gcc. Open terminal and type the command mentioned
below at the prompt.

$ geec -0 10_7.0 10_7.c

Figure 10.14 gives the output of this gcc command.

&&= & harshal@harshal-Compag-435-Notebook-PC: ~/Desktop/Chapter10

File Edit View Search Terminal Help
harshalgharshal-Compag-435-Notebook-PC:~/Desktop/Chapter185 gcc -

ftmp/cccPZfEn.o: In function "main':

16_7.c:(.text+6x4d): undefined reference to "sqrt’

collect2: 1d returned 1 exit status
harshal@harshal-Compaq-435-Notebook-PC:~/Desktop/Chapteries .

Figure 10.14 : Output of Example 10.7

m

Observe that we are getting a new prompt along with a message "undefined reference to 'sqrt
on screen. As we have used an inbuilt function sqrt() in our program we need to link the math
library at the time of compilation. The following command will let us link the math library.

$ gcc -0 10_7.0 10_7.c -lm

Once we issue this command we will get a new prompt as our program did not have errors. Now
at the prompt type ./10_7.0 and observe the output. Figure 10.15 gives us the correct output.
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S S harshal@harshal-Compag-435-Notebook-PC: =fDesktop/Chapterio

File Edit View Search Terminal Help

harshalgharshal-Compaq-435-Notebook-PC:~/Desktop/Chapter18s gcc -o
harshal@harshal-Compaqg-435-Notebook-PC:~/Desktop/Chapter10s ./16 7.

Enter the value of number: 25
The square root of 25.000008 is 5.000000

harshal@harshal-Compag-435-Notebook-PC:~/Desktop/Chapterias I
Figure 10.15 : Correct Output of Example 10.7

The method mentioned here is the most basic method for creating and executing a C program on
Linux environment. Instead of using any normal text editor we will use an editor named SciTE to
create and execute our program in this book. SciTE allows us to compile and run simple programs
with one window itself. For programs with user inputs we may compile the program using SciTE,
but will use terminal to execute the program. Let us try to see the usage of SciTE editor.

Open the SciTE Text Editor from appropriate location of your machine. We have already seen the
look the SciTE editor window in previous examples. Type the contents of example 10.1 shown
in figure 10.1 in the blank screen of the SciTE editor. Now save the file with the name 10_1.c.
You can use CTRL + S or use File 2 Save. The window will now look similar to the one shown
in figure 10.16.

O® ™ 10_1.c-SdTE

File Edit Search View Tools Options Language Buffers Help

110_1.c

* Example 1: My first C program *

int main( )

=4
printf{“wWelcome to the world of C programming using Scite \n");
return O;

Figure 10.16 : Example 10.1 as written in SciTE window
Once the program has been written and saved we need to find syntax errors if present. To find
syntax errors we need to compile the program. Press CTRL key along with F7 key (CTRL + F7)
or select Tools = Compile from the menu. If no errors are there in the program then we will
see a screen as shown in figure 10.17.

DS 10.1.c-5cTE

File Edit 5earch View Tools Options Language Buffers Help

ymple 1: My hrst C program * >goc -pedantic -0s -c 10_1.c -0 10_l.0 -std=c99 :
>Exit code: 0
" i |
int main{ )
=1
printf{"Welcome to the world of C programming using Scite \n*);
return 0;
}

Figure 10.17 : Successful compilation message
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Now we need to execute this program. For this press the F5 key or select Tools = Go. We will now
be able to see the output window along with source code window as shown in figure 10.18.
10_1.c - SciTE

Options Language Buffers Help

* Example 1: My first C program * >QcC -pedantic -05 - 10_1.c -0 10_1.0 -sid=c33
>Exit code: 0

E I >gec -pedantic -0s -std=c99 10 1.c-0 10 1

int maini ) >Exit code: 0

=¥ >.J10_1
printi{~Welcome to the world of C programming using Scite \n"); Welcome to the world of C programming using Scite
raturm O} =Exit code; O
i

Figure 10.18 : SciTE editor with two windows

Observe that we are able to see output of both the activities that we have performed. Observe
the first output shown below that we had got when we just compiled the program.

> gce -pedantic -Os 10_1.c -0 10_l.0 -std=c99
> Exit code: 0

Here the file 10_1.0 although an output file is not executable. Now observe the output shown below
that we got when we used Go.

>gce -pedantic -Os -std=c99 10_1.c -0 10_1

>Exit code: 0

>/10_1

Welcome to the world of C programming using scite

>Exit code: 0

Here the file was processed in two phases. First the file was compiled and an executable file with
the name 10_1 was created. This operation is represented by first two lines. In the second phase
the output file was executed using command ./10_1 (as shown in the third line). The last two lines
are outcome of this execution.

Note: the text succeeding > symbol refers to actions taken by compiler, while the text shown without
a preceding > symbol is output that user wants to display on screen.

Itis also possible to enable and disable the output window by pressing F8 key or by selecting View =
Output. To clear all the previous outputs press Shift + F5 or select Tools = Clear Output.

In this example we have taken a program that worked properly. Hence the process of compilation
gave us no error. Let us now see what would happen if we have entered a wrong program. Assume
that we have entered example 10.2 in the editor with a small change. Instead of writing the statement
"circumference = 2 * PI * radius;" we did a typing mistake and wrote "circumfernce = 2 * PI
* radius;". Now if we press CTRL + F7 or F5 we will get the screen as shown in figure 10.19.

10_2.c - SciTE

Edit Search View Tools Options Language Bulfers Help

>gcc -pedantic -0s -std=c93 10 2.c -0 10 2

10_2.c: In function "main’:

10 _2.c:10:6; error: "circumfernce’ undeclared (first use in this function)

10_2.c:10:6: note: each undeclared identifier is reported only once for each function it appears in

10_2.c:9:11: warning: ignoring return value of "scanf”, declared with attribute warn_unused_result [-Wunused-result]
=Exit code: 1|

Figure 10.19 : Compilation of program containing error
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As complete image could not be shown properly we have shown only the output window. To see
only output select Options = Vertical Split. Observe that we are able to see errors in figure 10.19.
Observe the line "10_2.c¢:10:6: error: 'circumfernce’ undeclared (first use in this function)" in the figure.
It informs us that the variable with a name circumfernce is not declared in the program. Rectify
the error and repeat the process of compilation. If no errors are found by the compiler, it will try
to execute the program if we have pressed F5. Although we will not get any output in our case
as we have used scanf() function. The Ubuntu version of SciTE seems to have a bug as of now
as it does not wait for user inputs. We can execute the program using the name of the file without
any extension from the terminal.

History of C

Having learnt how to program in C, let us now have some historical overview of C. The origin
of C has been dated back to 1972 in Bell laboratories. The man who owns the credit of creating
C language is Dennis M. Ritchie. It was derived from Basic Combined Programming Language
commonly known as BCPL. The aim of developing C was to build robust system software. But
it became a pet of programmers in coming years and has been used for developing all kind of
software. Hence it has come to be known as General Purpose Programming Language.

Although born in 1972, it was standardized in 1989 by American National Standards Institute (ANSI).
From there on it came to be known as ANSI C. Different operating systems and compilers support
this standard.

C is a structured language. It allows our program to be broken into small pieces known as functions.
These functions once generated are reusable. Set of such functions then becomes a C program.
Taking such an approach helps us to solve problem arising in the program easily, as we have to
concentrate on only one function rather than an entire program. Usually programs written in C can
be ported to different machines having different operating systems and compilers with almost negligible
modification. Thus it is considered to be portable language. C is also considered to be a middle
level language by some and higher level language by others. In any case it has all the features that
a programmer would like to have.

Summary

In this chapter we learnt about the structure of C program. We looked at different components
that can be part of C program. We then learnt about C character as mentioned can be divided
into four categories namely letter, digits, white spaces and special characters. We saw how to
use these characters and form valid words in C language. Then we looked at the steps of creating
and executing a C program. We then learnt how to use gcc compiler to compile and execute
our programs. Finally we learnt how to use the SciTE Text Editor to create and execute the
C program.

Instruction for Teachers

The discussion of SciTE Text Editor has been made based on the assumptions that the editor is
installed and its short cut would be available on the computer. Before starting to write C programs
in your SciTE editor make sure you select Language -> C/C++ at least once. This will ensure the
highlighting of C keywords when programming.

Also you may need to add the line mentioned below in properties file of SciTE to allow direct
execution of C programs by using F5 or Tools = Go.

command.go.needs.*.c=gcc $(ccopts) -std=c99 $(FileNameExt) -o $(FileName)

The steps mentioned here will allow you to change the properties file.
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6.

Find location of cpp.properties file in your machine. (In our computer it is /usr/share/
scite/cpp.properties

Open terminal and type sudo gedit your_file_path/cpp.properties and press Enter key.

You will be prompted for administrator's password. Key in the correct password and
press Enter key.

Now cpp.properties file will be opened in gedit window. Locate the code given in table
10.7 in the file.

Table 10.7 : Code to be searched in cpp.properties

The make sure that the last two lines look similar on your computers. If they are different,
then change it as can be seen in table 10.9. This change makes sure that the
executable (output) file will always be saved as the filename that you specify for your
source code when using SciTE.

Add the following line to this file and save it.
# To make the Go command both compile (if needed) and execute, use this setting:
command.go.needs.*.c=gcc $(ccopts) -std=c99 $(FileNameExt) -o $(FileName)

Close the gedit and terminal windows. You are now ready to use the SciTE editor.

The screens given in this chapter are sample screens. These may differ based on the version of
Ubuntu available in the school. The functionality of the screens though would remain same.

AN I

EXERCISE

List and explain the characteristics of a program.

Explain the significance of main( ) function.

What is the purpose of file include section in a C program ?
What is an identifier ? How is it useful in C program ?
What is variable ? State the rules for defining a variable.

Differentiate between single character constant and string constant.
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State whether true or false :
(@) The extension of C program is ".h".
(b) Usually C statements end with a comma.
(c) Amount is a valid variable name.
(d) #define PI 3.24 includes a file named PI in C program.
(e) "X"is a valid single character constant.
Choose the correct option from the following :
(1) Which of the following is an extension of C program file ?
(a) ¢ (b) h (c) s (d) t
(2) Which of the following number refers to number of C character categories?
(a) 0 (b) 2 (c) 4 (d) 8
(3) Which of the following C character categories does the symbol = belong ?
(a) Letter (b) Blank Space
(c) Special Character (d) Digit
(4) Which of the following is a valid keyword of C ?
(a) ofsize (b) sizeof (c) forsize (d) sizefor
(5) Which of the following is an invalid variable name in C ?
(a) Register (b) Reglster (c) registre (d) register
(6) Which of the following is an invalid integer constant in C ?
(a) 0xG (b) OxA (c) OxB (d) 0xD
(7) Which of the following is valid real constant in C ?
(a) -2.0.5¢e5 (b) -20.5e5.5 (c) -20.5e5 (d) -20.5e.5
(8) Which of the following is valid single character constant in C ?
(a)'a' (b)\a' (c)"a" (d) Both a and b
(9) The preprocessor directive #define is used to define which of the following in C ?
(a) String constant (b) Symbolic constants
(c) Integer constant (d) Single character constant
(10) Which of the following function key is used to directly execute a program ?

(a) F7 (b) F9 (c) F5 (d) F8
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LABORATORY EXERCISE

1.  Write a C program to display your name, school name, the standard you study in and school
address in the center of the screen.

i s sk sk sk sk st sk st sk sk soskokoskokokoskokoskoskosk

* Name : *
* School Name : *
* Standard : *
* Address : *
k k

i s sfe sk sk sk st sk st sfe sl skeoskokoskotokokoskoskoskosk

2. Write a C program to print first letter of your surname on the screen. For example if the
first letter of your surname is P then the output should be.

seskskosk

& &
skeskskosk

*

*k

3. Write a C program to print a greeting of your choice on the screen. For example if you
want to wish someone on Diwali, print "Wishing you a happy and prosperous Diwali".
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In the previous chapter we saw some simple C programs. We also learnt about the character set
and tokens of C language. One of the tokens discussed was identifier. We make use of identifiers
in all C programs. Suppose in our program we have defined an identifier named "date", that is capable
of storing value of date. What do you think is the value that can be stored in it? Can we assign
it a value 12.50? The answer would be no. The correct value could be 12 or 13 or any valid
positive two digit whole number between 1 and 31. This example suggests that, not only the identifier
but the values stored in it are also important. C Language uses certain keywords to identify the
type of value that can be stored in an identifier. These keywords associate a data with its types
and hence are known as data types. In this chapter we will discuss in detail different data types
available in C.

What is Data Type ?

The type of value that can be assigned to an identifier is known as its data type. If an identifier
"date" has been assigned a value 12, then we would say that data type of "date" is integer. Similarly
if an identifier "amount" has value 99.50, then we would say that data type of "amount" is real.

C language uses set of keywords to relate a data with its value. These keywords identify two things,
the type of value that can be stored in an identifier and the memory space required by an identifier.
Each data type is allocated a fixed memory space in C. It is denoted by bytes. 1 byte is combination
of 8 bits.

Basic Data Types of C

C language supports basic data types called integer, decimal and character. These data types are
represented using keywords int, float and char respectively. We also have one more primitive data
type known as void. An identifier is associated with its data type by using the syntax:

Data type identifier 1 [, identifier 2, identifier 3, ...... , identifier nj;

The contents written in square brackets for the given syntax are optional. Let us now have a look
at each of these basic data types one by one.

Integer

In the previous topic we mentioned that an identifier "date" can be assigned a value 12. Here 12
is an integer value. An integer is a positive or negative whole number with no fractional part in
it. Some example of integer numbers are -99, 12, -10, 900, 30000 etc. To declare a variable of
integer type we use the syntax:

int identifier 1 [, identifier 2, identifier 3, ...... , identifier n];
Such a statement in C is called a declaration statement. Some examples of declaration statement are :
int roll_number;

int date, month, year;
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The first statement declares an identifier with a name "roll_number" capable of storing an integer

value. The second statement declares three identifiers "date", "month" and "year" each capable of
storing integer values.

In ANSI C the data type int uses 4 bytes of memory space. It has a range of -2147483648 to
+21474836411. All the variables defined till now are signed, i.e. they are capable of storing both
positive as well as negative values. In many situations we may not require a negative value at all.
None of the variables declared by us can have negative value. It is possible to allocate only positive
values in C language. For this purpose we use a keyword unsigned. The examples now can be
modified to

unsigned int roll_number;
unsigned int date, month, year;

These statements indicate that roll_number, date, month and year are identifiers of type integer and
are capable of storing only positive value. Table 11.1 gives a brief description of integer data type.

Data Type Range Bytes Example
required
nt -2147483648
to 4 int balance_amount;
+2147483647
unsigned int 0
to 4 unsigned int counter;
4294967295

Table 11.1 : Integer data type

In table 11.1 the value of range depends on the number of bytes used. For signed integers the
value of range is calculated as -2~V to +2™ -V - 1. Here "n" refers to number of bits required.
Similarly for unsigned integers the range is calculated as 0 to 2"~ !. It is possible to increase the
range of integer numbers by using a prefix long with the integer data type. Adding long as a prefix
to int allocates 8 bytes of memory to the variable. We can define such a variable using the syntax
shown below :

long int population;

Having seen different forms of integer data type available in C let us now see a sample program.
Figure 11.1 shows the code listing of a program that illustrates the use of integer data type.
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MO ® 11_1.c-ScTE

File Edit Search View Tools Options Language Buffers Help

111_1.c

/* Example 1: Program to illustrate use of integer data type *

Zinciude <staio.n
int main( )
=1
int mark = -10;
unsigned int date = 30;
long Int population = 42949672950;
printf(" Mark = %d", mark);
printf("\n Date = %u", date);
printf("\n Population = %Id\n\n", population);
return 0;

}

/* End of Program *}

Figure 11.1 : Program illustrating use of integer data type
Explanation

Let us now see what each of the line in figure 11.1 mean. The first statement after the opening
curly brackets declares an integer variable called "mark". In the same statement we assign it value
-10. The second statement declares positive integer variable called "date" and assigns it a value
30. The third statement declares an integer variable with higher range called "population” and assigns
it value 42949672950. The next three statements prints the values assigned to these variables on
the screen. Figure 11.2 shows the output of example 11.1.

-

11_1.c - SciTE

File Edit Search View Tools Options Language Buffers Help

111_1.c

>gcc -pedantic -Os -std=c99 11 1.c-0 11 1
>Exit code: 0

>/11 1
Mark = -10
Date = 30

Population = 42949672950

>Exit code: 0

Figure 11.2 : OQutput of Example 11.1
Real

Many a times we need real numbers instead of integer numbers. For example amount to be paid by a
person can have value 95 or 95.50. In such situations the data type int does not work. To use real values
C language supports a data type identified by keyword float. It uses 4 bytes of storage space. Float values
are precise to 6 and at times 7 decimal digits. If we need higher precision then we have to use keyword
double rather than float. It is an extension of float data type. Double values use 8 bytes and are precise
to 16 and at times 17 decimal digits. Examples of real variables are :
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float amount_to_pay;
double balance_amount;

The first statement declares an identifier with a name "amount_to_pay" capable of storing float value.
The second statement declares an identifier "balance_amount" capable of storing float values but having

higher range and precision.

We can also use long as a prefix to double. This increases the range of double. Table 11.2 gives
a brief description of float data type.

Data Type Range Significant Bytes Example
Digits required
float +/-3.4 e -38
to 6 4 float price;
+/-3.4 e +38
double +/-1.7 e -308
to 16 8 double tot_price;
+/-1.7 e +308
long double +/-3.4 e - 4932
to 16 16 long double credit;
+/-1.1 e + 4932

Table 11.2 : Float data type

As can be seen in table 11.2 we have specified range in scientific form. This is so because C also
supports scientific format. For example 95.50 could be represented as 0.9550 e 2. Here 0.9550
is known as mantissa while 2 is known as exponent. The float values can be negative or positive.

The memory representation of float is given in figure 11.3.

31 30

23 22

0

11111111

11113133113233131271112111%

Sign

Exponent

Mantissa

Figure 11.3 : Memory representation of float

Let us now see an example that shows the use of float, double and long double data type. Figure
11.4 shows the code listing of a program that illustrates the use of float data type.
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11_2.c- SciTE

File Edit sSearch View pols Options Language Buffers Help

111 2.¢

|." Example 2: Program to illustrate use of real data type */

I“nt ma.lll1.[-}
={

* First three statements declares and initializes of variables first, second and third *

float first = 9876543210987654321.987654321;
double second = 9876543210987654321.987654321;
long double third = 9876543210987654321.987654321;

printf(" First = %", first);
printf("\n Second = %If", second);
printf{™n Third = %LAn\n", third);
return O;

}

/* End of Program *

Figure 11.4 : Program illustrating use of float data type

Explanation

" "

The first three statements after the opening curly brackets declare three variables "first", "second"
and "third". Each of these variables is assigned a float value of 9876543210987654321.987654321.
The next three statements prints the values assigned to these variables on the screen. Figure 11.5
shows the output of example 11.2.

11_2.c- SciTE

File Edit Search View Tools Options Language Buffers Help

111 2.c

>gcc -pedantic -Os -std=c99 11 2.c-0 11 2
>Exit code: 0

>./11 2

First = 9876543516404875264.000000
Second = 9876543210987655168.000000
Third = 9876543210987655168.000000

>Exit code: 0

Figure 11.5 : Output of Example 11.2

Observe that the values of variable first, second and third are 9876543516404875264.000000,
9876543210987655168.000000 and 9876543210987655168.000000 respectively. Looking at the
output properly we can see only first 7 digits of variable "first" are matching the actual entry. Similarly
in variables "second" and "third" only first 15 digits are matching. This is the reason we have mentioned
that the float is precise to 6 and at times 7 decimal digits. Similarly double and long float are precise
to 15 and at times 16 decimal digits.
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Floating point numbers when used at times lead to loss of precision. We may not get an exact result as
expected. Hence to get better accuracy of results it is advisable to use higher precision. The benefit of
using float values is that it can represent much broader range on values compared to integer.

Character

In both the above cases we have stored numbers. What happens if we need to store a name of
city or gender of a person say 'M' for male and 'F' for female. Here we only have alphabets. Such
values cannot be stored by using int or float. To store such values we have to use a keyword
char. It requires 1 byte of memory space. Each character is associated with an integer value called
ASCII (American Standard Code for Information Interchange) value. Appendix II gives details of
all ASCII values. By default char is signed. It is also possible to have unsigned char. Table 11.3
gives a brief description of character data type.

Data Type Range Bytes Example

required
char - 128 to + 127 1 char gender;
unsigned char 0 to 255 1 unsigned char choice;

Table 11.3 : Character Data type

Figure 11.6 shows the code listing of a program that illustrates the use of character data type.

™ o

11_3.c- SdTE
File Edit Search View Tools Options Language Buffers Help
111 3¢
*Example 3: Program to illustrate use of character data type *
int main{ )
-4

char gender = 'm';
char answer = '‘M';
char number = '2°;
char sp_char ="

printf("\nThe character stored in gender is %c and its ASCIl value is %d", gender, gender);
printf{*\nThe character stored in answer is %c and its ASCIl value is %d”, answer, answer);
printf{*\nThe character stored in number is %c and its ASCIH value is %d", number, number);

printf{"\nThe character stored in sp_char is %c and its ASCll value Is %d\n\n", sp_char, sp_char);
return 0;
}
* End of Program *|
Figure 11.6 : Program illustrating use of char data type
Explanation

The first four statements after the opening curly brackets declare four variables "gender", "answer",

b

"number" and "sp_char" and are assigned values 'm’', 'M', 2" and ' ' (blank space) respectively. The

next four statements prints the values assigned to these variables along with their ASCII values on
the screen. Figure 11.7 shows the output of example 11.3.
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DO ® 11_3.c-SdTE

File Edit Search View Tools Options Language Buffers Help

111_3.c

>gcc -pedantic -Os -std=c99 11 3.c-011 3
>Exit code: O
>./11 3

The character stored in gender is m and its ASCII value is 109
The character stored in answer is M and its ASCII value is 77
The character stored in number is 2 and its ASCI| value is 50
The character stored in sp_char is and its ASCIl value is 32

=>Exit code: 0

Figure 11.7 : Output of Example 11.3

Note the difference in the ASCII values of small m and capital M. We can see that it is also possible
to use a number in character form. To use numeric value 2 as character we have to write it as
'2'. Also observe that though the character assigned to sp_char is not visible on the screen we still
do see its ASCII value.

Empty Data Set

C provides a special data type identified by keyword void. This data type has no value; hence
we denote it to be empty. It is used mainly as a return type of functions. As mentioned in previous
chapter C program consist of function. Functions in C may return a value. If we don't want the
function to return a value then we can prefix it with void.

As seen in previous examples the last statement of all programs is return 0;. This statement tells
the compiler to exit from the function body. If we don't write this statement then we will get a
warning message "Function should return a value". To avoid getting such a message we can prefix
main( ) with void.

Assigning Values to Variables

Variables once declared can be assigned values during the execution of the program. The value assigned
has to be in lines of the specification of data type. To assign a value we use the given syntax:
Variable = value;

It is also possible to initialize and declare a variable in same statement. To do so we use syntax:

Data type Variable = value;
In all the examples discussed so far in this chapter we have used this technique of initialization.
User Defined Data Type

C is a flexible language. It allows user to create new entities from existing one. We can create
a new data type by making use of existing data type. Two keywords typedef and enum are used
in C for generating user defined data type. Both these keywords define a variable that can be used
as data type in our program.
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Type Definition
The syntax for using type definition is:
typedef datatype variable;

Here data type refers to an existing data type for example int or float. Variable refers to new name
that we want to assign to the available data type. In real sense C does not allow us to create
a new data type. Instead it allows us to give an alias to an existing data type. In normal life also
we use aliases. One example would be pet name of a person. Some examples of typedef are:

typedef char alpha;
typedef double twice;

The first statement gives an alias "alpha" to character data type, while second statement gives an
alias "twice" to double data type. After providing an alias, to declare a character variable called
"choice" and double variable called "amount" we can use the given statements:

alpha choice;

twice amount;

Enumerated data type

Enumerated data types can be created in C by using keyword enum. The syntax for using enum is :
enum identifier {value 1, value 2, value 3, ............ , value nj;

Here enum is the keyword. Identifier is the name that can be used to define a new variable. Value 1 to
Value n refers to names of numeric constants 0, 1, 2, ....etc. The variable defined using enum can be
assigned any numeric value or values given in curly brackets. An example of enum would be

enum money {rupee, dollar, pound, yen};
enum money currency;
currency = dollar;

The first statement defines enumerated data type "money". The next statement declares a variable
"currency" of type money. The last statement assigns value dollar to currency and is equivalent to
currency = 1. Here rupee, dollar, pound and yen refer to numeric constants O, 1, 2 and 3 respectively.
These numeric constants are assigned by the compiler automatically. It is possible to modify these
values by assigning new values. For example if we want rupee to be equivalent to 10, dollar to
be equivalent to 50, pound to be equivalent to 75 and yen to be equivalent to 100 then we may
rewrite the first statement as: enum money {rupee = 10, dollar = 50, pound = 75, yen = 100};
Now the statement currency = dollar would be equivalent to currency = 50.

User defined data types improve the readability of C programs to some extent. It also allows user
to define data types with meaningful names.

Derived Data Type

As seen in the previous topics, C is an extensible language. The basic data types may suffice our
needs in many cases. But it may not be appropriate to use them due to complexity involved. Say
for example we need to store grades of 15 students. In such cases we need to define 15 variables.
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Handling 15 variables may increase the complexity of the program. Similarly if we need to store
complete information of 15 students like their roll number, gender, name and address then we may
need additional variables. Grouping of the variables may become a problem here. To overcome these
problems C provides us derived data types. Array, structure, union and pointers are examples of
derived data types.

Array

It is possible to create a data structure called "array" in C. This data structure consists of group
of variables having same property. The syntax for defining an array is:

data type variable[size];

Here data type can be any basic data type, user defined data type or derived data type. Variable
is name of the array and size refers to number of elements in the array. For example C statement
char name_of_subject[10]; would define an array called name_of_subject having size 10. This means
that it is possible to store group of 10 characters and identify it by using variable "name_of_subject".
The data type of each element here would be character.

It is also possible to have a statement like char name_of subject] ] = ""C Language''; in C.
The compiler will automatically decide length of the array. In the given case the length would be
11. Arrays are discussed in detail in chapter 15.

We also have some more derived data types like structure, union and pointers. The discussion of
all these data types is at present out of scope of this book.

Operators and Expression

Till now we learnt about the data types available in C. Let us now learn about different operators
available in C. We will also learn how to make use of the operators and operands to construct
an expression. Finally we will see how expressions are evaluated.

Operators

When learning basic mathematics in school we have performed operations like addition of two numbers,
subtraction of two numbers. For example 5 + 3 and 9 - 7, here 5, 3, 9 and 7 are constants
while '+' and '-' are symbols that identify the operations to be performed on the constants.

An operator is a symbol that identifies the operation that can be performed on operands. The operators
in C can be categorized into eight types as mentioned :

1. Arithmetic Operators.

Assignment Operators.

Relational Operators.

Increment and Decrement Operators.
Conditional Operators.

Logical Operators.

L T R

Bitwise Operators.
8. Special Operators.

Let us now discuss these operators in detail.
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Arithmetic Operators

To perform an arithmetic operation C provides various basic operators like '+, -, "*', '/", '%". An
operator for exponent is not available in C. Table 11.4 lists the operators and its use.

Operator Use
+ Addition of two operands or Unary Plus.
- Subtraction of two operands or Unary Minus.
* Multiplication of two operands.
/ Division of two operands resulting in Quotient.
% Division of two operands resulting in Remainder.

Table 11.4 : Arithmetic Operators

We are familiar with the first four operators given in table 11.4. C provides us an additional operator
'%' known as modulo operator. It is used to get a remainder when performing division of two integer
operands. Note that it cannot be used with float operands.

Let us now see how we can use the operators. Consider an example of C statement
total_cost = quantity * cost_item;

This C statement forms a C expression, here total_cost, quantity and cost_item are known as C
variables. As can be seen the expression consists of two operators and three operands. This statement
when executed performs two operations. First, it multiplies quantity and cost_item and second, it
stores the result of multiplication in total_cost.

Based on the operand used in the expression, the arithmetic can be categorized as integer arithmetic,
real arithmetic or mixed mode arithmetic.

Integer Arithmetic

Arithmetic is considered to be integer arithmetic when the operands used in the expression are positive
or negative whole numbers. The expression here is called integer expression. The result of integer
arithmetic is always integer.

Let us write a program to find cost per item if we are given the total cost and number of items.
Figure 11.8 shows the program illustrating use of integer arithmetic.
11_4.c - ScTE

search View Tools Options Language Buffers Help

- — T

v Exampie 4: Frogram o lostrate use ol integer arithmetic *

Int main{ )

-1
e of ":i""!"l o create new data type name *

typedef int whole_number;

* Declaration of variables using new data tvpe namsa *

whole_number total_cost = 650 , quantity =

24, cost_item;

* C expression {or calculating cost per jtem *

cost_item = total_cost / quantity;

printf{"Cost of one item is %d\n\n®, cost_itemn);
return O;

}

* End of Program *)

Figure 11.8 : Program illustrating use of integer arithmetic
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Explanation

Here the first statement uses typedef keyword to create an alias for int. Then three integer variables
"total_cost", "quantity" and "cost_item" are defined using the new alias. We also assign value 650
to "total_cost" and 24 to "quantity". Next statement divides "total_cost" by "quantity" and assigns
the result to "cost_item". Then we print a message and value of "cost_item". Figure 11.9 shows

the output of example 11.4.

x 11_4.c - SCITE

File Edit Search View Tools Options Language Buffers Help
111_4.c

>gcc -pedantic -Os -std=c99 11 4.c-0 11 4

=>Exit code: 0

>./11_4
Cost of one item is 27

=Exit code: [‘.]

Figure 11.9 : Output of Example 11.4

As per the conventional mathematics 650/24 should give us 27.083333333. But we can see in the
output that the value of "cost_item" is 27. From this we can say that the output of integer arithmetic
will always be integer. In C the division operator works differently from conventional mathematics.
In conventional mathematics 5/10 would give us 0.5, here it would give 0.

Real Arithmetic

If all the operands used in an expression are float the expression is called real expression. The
result of real arithmetic is always represented in decimal values. Let us modify the program given
in figure 11.8 such that we have real arithmetic instead of integer arithmetic. Figure 11.10 shows
the modified program while its output is shown in figure 11.11.

—

11_5.c - 5ciTE

File Edit Search View Tools Options Language Buffers Help

111_5.c

f* Example 5: Program to illustrate use of float arithmetic */

- o | iuce <stoli
int main( )
= { .
™ Use of ty i]f‘{ii"I to create new data type name */
typedef float decimal;
* Declaration of variables using new data type name %/
decimal total cost = 650 , quantity = 24, cost item;
f* C expression for calculating cost per item */
cost_item = total _cost / quantity;

printf("Cost of one item is %f\in\n", cost_item);
return O;

7* End of Program *|

Figure 11.10 : Program illustrating use of real arithmetic
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DO ® 11.5.c-SdTE

File Edit Search View Tools Options Language Buffers
111 5.¢

>gcc -pedantic -Os -std=c99 11 5.c-011 5

>Exit code: 0

>./11 5
Cost of one item is 27.083334

>Exit code: 0

Figure 11.11 : Output of Example 11.5
Explanation

This example is similar to example 11.4 except for one thing. Here the variables are declared as
float. Although the values given to "total_cost" and "quantity" are integers but internally they are stored
as float. The output is also a float value.

Mixed Mode Arithmetic

In this mode of arithmetic we are able to use integer as well as float operands within an expression.
The output will depend upon the data type of the variable to which value is assigned. Although
an expression like result = 25.75 * 5; is allowed in C. It is not directly possible to evaluate it.
An expression can only be evaluated if all the operands used in it are of same data type. C as
it allows mixed mode arithmetic takes care of this problem. C allows automatic conversion of lower
range data type to higher range data type.

Assignment Operators

In examples discussed till now we have used statements like total_cost = quantity * cost_item; or
date = 30; here the symbol "=" is known as assignment operator. As can be seen it is used to
assign a constant value or result of an expression to a variable.

C also provides an operator known as short hand operator. It is obtained by prefixing arithmetic
operators to "=". The syntax for its use is:

variable op= constant value; or variable op= expression;

Here "op" refers to an arithmetic operator. While "op="1s known as short hand operator. Some
examples of use of short hand operators are as given:

first -= 1; This statement is equivalent to first = first - 1;
first += 3; This statement is equivalent to first = first + 3;
first *= (second + third); This statement is equivalent to first = first * (second + third);

As can be seen the short hand operator provides us with ease of use. Though easy it requires
certain amount of practice to use it efficiently.
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Relational Operators

The relational operators allow us to compare two similar types of operands and generally are
used to change the flow of execution of program. Say for example to give some discount to a
customer we may check for the amount of purchase he/she has made. If it exceeds certain predefined
amount then we may give discount to the customer. This example may be represented in C as if
( total_purchase > 10000) discount = 500;

C provides us with six relational operators for the purpose of comparison. Table 11.5 lists relational
operators and their meanings.

Operator Use

== Check equality between two operands.

I= Check non equality between two operands.

> Check for greater value between two operands.
< Check for smaller value between two operands.
>= Check for greater value or equality between two operands.
<= Check for smaller value or equality between two operands.

Table 11.5 : Relational Operators

n_n

Observe that to check equality of two operands we have use "= =" instead of "=", as is used

as an assignment operator in C. The syntax for using relational operators is:
expression-1 Rop expression-2

Here "Rop" refers to a relational operator; expression-1 and expression-2 can be an arithmetic
expression, variable or constant. Relational operators are used along with decision structures like
"if" and control structures like "for", "while" and "do..while". These structures have been discussed
in detail in chapter 13 and 14. you will find many programs in this book that make use of relational

operators.
Increment and Decrement Operators

At times we need to increase or decrease the value of a variable by 1. Such situations arise when
set of statements are to be repeated. Here we need to use a variable that keeps track of the number
of times a loop has been executed. We can achieve this objective by using short hand operator.
For example we can use the syntax variable += 1 or variable -= 1 for incrementing or decrementing.

C provides two special unary operators "++" and "- -" for this purpose. These operators require
only one operand. "++" is known as increment operator while "- -" is known as decrement operator.
The syntax for using these operators is:

++variable or variable++
--variable or variable - -

Here "++" and "- -" are used as either prefix or suffix to a variable. When it is prefixed we call
it pre increment or pre decrement operator. On the other hand when it is suffixed we call it post
increment or post decrement operator.

The result of this operation though is increment or decrement in variable value by 1. The effect
of this increment and decrement depends upon the way it is used in program.
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Suppose we have statements like
int first = 15, second = 20, result;
result = first + second++;

Then here the value of "result" would be 35 and not 36. While the value of variable "second" at
the end of statement two, would be 21. A value 1 will added to its old value 20.

Note that post increment operator, when used in an expression uses the old value of a variable
to evaluate the expression, then it increments the value of variable by 1.

Similarly if we have statements
int first = 15, second = 20, result;
result = first + ++second;

Then the result value of "result" would be 36. While the value of variable "second" at the end of
statement two, would be 21. Note that pre increment operator, when used in an expression,
first increments the value of variable by 1 then uses the new value of a variable to evaluate
the expression.

Conditional Operators

C provides us an operator known as ternary operator or conditional operator for condition checking.
This operator is identified by combination of two symbols "? :" The syntax for using conditional
operator is:

(condition) ? (True statement) : (False statement);

The condition here refers to a relational expression like first < second. Let us see how to use conditional
operator by making a program to find minimum of two numbers. Figure 11.12 gives the code listing
of the program.

11_6.c - SciTE

File Edit Search View Tools Options Language Buffers Help
111 6.

[* Example 6: Program to illustrate use of conditional operator */

Finclude < '--T-_'!||_| h=>

int main( )
=1
int first = 100, second = 50, minimum;
minimum = (first <= second) ? (first) : (second);
printf("The minimum value of the two is %d\n\n", minimum);
return O;

}
/* End of Program *|

Figure 11.12 : Program illustrating use of conditional operator
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Explanation

Here the first statement of the program defines three integer variables and initializes two of them.
It also assigns values 100 and 50 to first and second respectively. Then we make use of conditional
operator to check whether first is less than or equal to second. If the condition is true then minimum
is assigned value of first, otherwise it is assigned value of second. We then print the message and
value of minimum on screen. Finally we exit the program. The output of example 11.6 is shown
in figure 11.13.

11_6.c - SciTE

File Edit Search View Tools Options Language Buffers Help

111 6.

>gcc -pedantic -Os -std=c99 11 6.c-011 6
>Exit code: 0

>./11 6

The minimum value of the two is 50

>Exit code: 0
|

Figure 11.13 : Output of Example 11.6
Logical Operators

At times we may need to evaluate multiple conditions together to give some output. While at times
we may get an output even if one out of the given set of conditions is satisfied. Such a relation
is generally known as logical relation. For example consider a case where a student gives exam
of two subjects. The student now will be declared as passed, if and only if he or she scores 35
or more marks in both the subjects. Here the relationship can be expressed as If (Marks in subject
1 >= 35) and (Marks in subject 2 >= 35) then pass else fail.

To represent such a relation, C provides logical operators. Table 11.6 gives the list and use of these
logical operators.

Operator Use
&& Logical AND
I Logical OR
! Logical NOT

Table 11.6 : Logical Operators

Logical AND is used when all the given conditions must be satisfied. Logical OR is used when
any one of the given conditions must be satisfied. Logical expression gives as an output values either
0 or 1. Here O refers to false and 1 refers to true. Table 11.7 gives the output of different logical
operations.
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Expression 1 Expression 1

Expression 1 | Expression 2 | ! (Expression 1) && I
Expression 2 Expression 2

0 0 1 0 0

0 1 1 0 1

1 0 0 0 1

1 1 0 1 1

Table 11.7 : Truth table (Results) for logical operations

As can be seen AND operator returns 1 only if both expressions return 1. While OR operator
returns 1 when any of the expressions return 1.

Let us write a program that tells us the grade of a student based on the criteria as mentioned:

Grade Marks
A If percentage greater than or equal to 70
B If percentage between 60 and 69
C If percentage between 35 and 59
F If percentage less than 35

Figure 11.14 gives the code listing of the program while figure 11.15 shows its output.

111 7%

M Example 7: Program to dlustrate use of logical operator */

gFinclude <stdio.hi
Int main{ )
={
Int percentage = 55;

™ Verily whether percentage is between 0 and 100 using AND */
if { percentage >= 0 && percentage <= 100 )

® Check whether percentage greater than 70 */
If [ percentage >= 70 )
printf{"\nYou have secured A grade\min™);

f* Check whether percentage between 60 and 69 */
It { percentage >= GO0 && percentage < 70 )
printf{"\nYou have secured B grade\n\n"};

/* Check whether percentage between 35 and 60 */
i [ percentage >= 35 && percentage =< 60 ) |
printf{*\nYou have secured C grade\n\n");

™ Check whethoer percontage less than 35 %/
if { percentage =< 35 )
printf{"inYou have secured F grade\n\n™);

else / Executed when percentage below 0 or above 100 */
printf{"nYou have entered wrong value in percentage”);
printf{"nPlease enter value batween 0 and 100Wnn™);

¥

return 0

M End of Program =/

Figure 11.14 : Program illustrating use of logical operator
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Explanation

Here the first statement declares and initializes an int variable called "percentage". Initially we check
whether the value of "percentage" is between 0 and 100. If the answer is no then we move on
to else part and print messages "You have entered wrong value in percentage”, "Please enter value
between 0 and 100" and then exit the program.

If the answer to the comparison is true, we then compare the value of percentage using if statement
and logical conditions. The message specified in the if statement that returns true for the checked
criteria is printed on screen see figure 11.15.

11_7.c - SciTE

File Edit Search View Tools Options Language Buffers Help

111 _7.c

>gcc -pedantic -Os -std=c99 11 7.c -0 11 _7
>EXxit code: 0

> 011 7

You have secured C grade

>Exit code: (

Figure 11.15 : Output of Example 11.7
Bitwise Operators

We have mentioned in this chapter that data is stored in the form of bits within the memory location.
C allows us to operate directly at bit level using bitwise operators. Table 11.8 lists the bitwise operators
available in C and their use.

Operator Use
& Bitwise AND
| Bitwise OR
~ Bitwise NOT
A Bitwise Exclusive OR
<< Left Shift by number of bits specified.
>> Right Shift by number of bits specified.

Table 11.8 : Bitwise Operators

To perform bitwise AND, OR, Exclusive OR (XOR), Left shift and Right shift we require two
operands. NOT on the other hand only requires one operand. The value that the operands can
hold is 0 and 1. Detailed discussion of these operators is out of scope of this book.
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Special Operators

C provides special operators like sizeof( ), ",", ".", "=>", "&" and "*". In this section we will discuss
only "," and sizeof() operators. The "," operator is used on many occasions. The comma operator
is also used in decision structures and control structures discussed later chapters.

The sizeof( ) operator is a special operator used to return size of bytes required to store an entity.
For example size = sizeof( int ) will assign value "4" to "size". This is so because data type int
uses 4 bytes of memory space.

Figure 11.16 gives the code listing, while figure 11.17 shows the output of the program that makes
use of comma and sizeof operator.

S 11_8.c-SdTE
File Edit Search WView Tools Options Language Buffers Help
111_8B.c
/M Example 8: Program to illustrate use of comma and size of operator *
int main( )
=4
float first, second, result;
int size;
* Use of comma operator *

result = [ﬁrst = 125, second = 15, first f second);
printf{"\nFirst = %f, Second = %f, Result = %f", first, second, result);

/* Use of sizeof operator *
size = sizeof(resuit);
printf{"\nSize allocated by compiler to variable result is %d bytes\n\n", size);

}

f* End of Program *|

Figure 11.16 : Program illustrating use of special operator

11_8.c - SciTE

File Edit Search View Tools Options Language Buffers Help

111_8.c

'>gcc -pedantic -Os -std=c99 11 8.c -0 11 8
>Exit code: 0
>./11 8

First = 125.000000, Second = 15.000000, Result = 8.333333
Size allocated by compiler to variable result is 4 bytes

>Exit code: 0

Figure 11.17 : Output of Example 11.8
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Explanation

Here the first statement declares three float variables. Second statement declares an integer variable. The
third executable statement is an expression that uses comma operator. The statement works as mentioned.
The RHS is evaluated first. The first operation is assignment of 125 to "first", second operation is
assignment of 15 to "second", the third operation is division of "first" by "second". Finally the value of
division is assigned to "result". Next statement prints the value of "first", "second" and "result". Then we
have assigned size with the value of number of bytes allocated to the variable result.

Evaluation of Expression

Until now we learnt the operators available in C and how to use them in expression. Let us now
see how the expression would be evaluated. Consider the expression in statement

result = first + second * third - fourth;

Here first multiplication of second and third would be done. Its value of multiplication would then
be added to first. And from this intermediate value fourth would be subtracted. If two operators
with same priority appear in an expression, then they will be evaluated from left to right. To modify
this sequence we can make use of brackets.

result = first + second * (third - fourth) / fifth ;

Here third - fourth will be evaluated first, the intermediate result will be multiplied with second then
division with fifth will be done and finally addition with first will be done. See figure 11.18.

result = first + se-;:oncl * (third — fnu_rth) / ﬁft_h

1

Pt

=

Figure 11.18 : Evaluation order of expression
Priority of Operators

The operators mentioned so far have their own priorities. As seen in the example result = first +
second * (third - fourth) / fifth ; * was at higher priority then +, - or /. C language designers
have pre decided these priority. The listing of some of which is given in table 11.9. The detail is
available in appendix III.

Operator Operation Used for Associativity Precedence
() Function call Left to Right First

[ 1] Array expression

++ Increment Right to Left Second
- - Decrement

sizeof( ) Size of operand

* Multiplication Left to Right Third

/ Division

% Modulo division

+ Binary addition Left to Right Fourth
- Binary subtraction

Table 11.9 : Summary of C operators
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Type Conversion

An expression can be evaluated only if all the operands involved are of same data type. This property
of an expression requires internal conversion of data types to be performed. For example if we
have following code snippet

int year=2;

float principal, rate, interest;

interest = (principal * rate * year) / 100;

Then the evaluation of the expression shown above would be done as shown in figure 11.19.

interest = ( principal *rate * year ) / 100;

float i
: int float

float

float

Figure 11.19 : Type Conversion

It is possible to override the internal conversion by performing a process called type casting. To
type cast any value we use the syntax

(data type) variable or (data type) constant

Figure 11.20 gives the code listing of the program that makes use of type casting. The output of
the program is shown in figure 11.21.

11_9.c - SciTE

File Edit Search WView Tools Options Language Buffers Help

1171 9.

* Example 9: Program to illustrate use of type cast *

int main( )
-{
int total_cost = 575 , quantity = 24;
float cost_item;

[* C expression for calculating cost per item without type casting *

cost_itemn = total_cost [ quantity;

printf{*\nCost of one item without type casting is %", cost_item);
™ expression [or calculating cost per iteam without type casting */

cost_item = total_cost / (float) quantity;

printf(*\nCost of one item after type casting is %%fimn®, cost_item);
return O;
3}

* End of Program '1

Figure 11.20 : Program illustrating use of type casting
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ME ™ 11.9.c-ScTE

File Edit Search View Tools Options Language Buffers Help

111_9.c

>gcc -pedantic -0s -std=c99 11 9c-011 9
>Exit code: 0
>/11 9

Cost of one item without type casting is 23.000000
Cost of one item after type casting is 23.958334

=>Exit code: 0
L

Figure 11.21 : Output of Example 11.9
Explanation

The program here is to find out cost per item, given the cost of 24 items. We have defined "total_cost"
and "quantity" as integers while "cost_item" is float. As can be seen the first C expression for calculating
cost per item gives value 23.000000 as both the operands used are integer. While the same expression
when used along with type cast gives value 23.958334 which is desired result.

Storage Classes

The variables used in C program are generally stored in primary memory of the computer. It is
also possible to store some variables in registers. C language provides us four storage classes namely,
automatic, external, register, and static. These storage classes allows user to specify the location
where he/she wants to store the variable. Let us now discuss them one by one.

Automatic Variables

All the variables by default have storage class as automatic. To explicitly define the variable as
automatic, we use the keyword auto. The following syntax allows us to define an automatic storage
class for a variable:

auto data type identifier;

For example, the definition auto int number; indicates that the variable number is of type integer
and its storage class is automatic. Such variables are created automatically when the function is called
and destroyed when the function returns the control back to the calling function. These variables
are by default, are assigned a garbage value (value that does not have any significance to the user)
and are stored in the primary memory.

External Variables

At times the programmer needs to share a variable between two functions or programs. We can
use storage class external to share variables between two different functions or programs. It is
necessary though that the variable must be defined as global variable in at least one program. The
following syntax allows us to define an external storage class for a variable:

extern data type identifier;

For example, the definition extern char choice; indicates that the variable choice is of type character
and its storage class is external. The default value of the external variable is zero, and they are
stored in the primary memory.

236 Computer Studies : 10



Register Variables

To have fast access to variables, we can store the variables in the CPU registers. C language provides
us a storage class called register to store the variables in the CPU registers. The following syntax
allows us to define a register storage class for a variable:

register data type identifier;

For example, the definition register int counter; indicates that the variable counter is of type integer
and its storage class is register. The register class variables are assigned garbage value by default.

Static Variables

The static storage class when used along with variable makes the variable value permanent within
a specified region. A static storage class variable is stored permanently in the primary memory and,
by default, is assigned value zero. The following syntax allows us to define a static storage class
for a variable:

static data type identifier,

For example, the definition static int max; indicates that the variable max is of type integer and its
storage class is static.

Summary

In this chapter we learnt about the basic data types like int, float, char and void. We also learnt
about some user defined and derived data types like typedef, enum and arrays. We also saw
how to assign values to the variables using assignment operators. Later we looked at various
operators like arithmetic, relational, increment - decrement, conditional, logical, bitwise and some
special operators. We saw how to create expression using different operators and how to evaluate
them. Finally we saw four storage classes that C allows us to use.

Instruction for Teachers

All the data types discussed here are based on ANSI C99 standards. The examples discussed here
show how to use the operators. Teacher can design more exercises and then give it to students.

EXERCISE

What is data type ? Explain its significance.
Explain the significance of void data type.
Explain the significance of user defined data type.

Explain the significance of derived data type.

Nk W=

State whether true or false :

(a) char data type requires two bytes of memory space.

(b) An unsigned integer variable can store value less than zero.

(c) The data type double is used to store integer value.

(d) To increase the range of int data type it is prefixed by keyword long.

(e) Scientific form of real value is expressed as exponent * 10 mantissa
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Choose the correct option from the following:
(1) Which of the following keywords refer to integer data type ?

(a) integer (b) Integer (c) INTEGER (d) int
(2) Which of the following refers to an empty value ?
(a) void (b) Void (c) char (d) float
(3) Which of the following refers to size of memory allocated to float as per gcc compiler ?
(a) 1 (b) 2 (c) 4 d) 6
(4) Which of the following is a valid keyword in C that identifies valid character value ?
(a) char (b) character (c) CHAR (d) CHARACTER
(5) Which of the following is a user defined data type in C ?
(a) int (b) enum (c) char (d) float
(6) Which of the following is used to provide an alias to existing data types in C ?
(a) enum (b) def (c) pointer (d) typedef
(7) The symbol & belong to which of the following operator types in C ?
(a) Relational (b) Arithmetic (c) Logical (d) Bitwise
(8) The symbol ! belong to which of the following operator types in C ?
(a) Relational (b) Arithmetic (c) Logical (d) Bitwise
(9) The = symbol is used for which of the following operations in C ?
(a) Equality Check (b) Assignment
(c) Comment (d) Formula

(10) Which of the following refer to the meaning of value++ in C ?

(a) Post Increment (b) Post Decrement
(c) Pre Increment (d) Pre Decrement
LABORATORY EXERCISE

Write a C program to convert given meters into millimeters.
Write a C program to convert given Fahrenheit into Celsius using formula C = (F-32) * 5/9.
Write a C program to find average of three numbers.

Write a program to find out how many tiles of 50 square cms can be fitted in the plot of
2000 sq meters.

Write a C program to find area of rectangle.
Write a C program to check whether a given number is divisible by other given number.

Write a C program to calculate the compound interest on a loan amount of Rs. P taken at
the rate of R% for N years. The values of P, R and N are to be specified by student.

Write a C program to find volume of a cube.
Write a C program to calculate area of circle.

Write a C program to calculate the simple interest on a loan amount of Rs. P taken at the
rate of R% for N years. The values of P, R and N are to be specified by student.
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All programming languages allow to read input (known as input operations) and to write output
(known as output operations). Here, input means to read data from any input device like keyboard
and output means to write data to output devices like monitor, printers, etc. Input/Output operations
are more popularly known as I/O operations. The C language does not have any built-in statement
to perform input and output operation. These data input and output operations are carried out by
the standard input/output built-in library functions. So far we have used scanf() as a standard input
and printf() as a standard output function in our programs. In this chapter we will discuss how to
perform I/O operations using functions like getchar(), getch(), gets(), scanf(), printf(), putchar(), putc(),
puts(), etc. We will also discuss how to perform formatted input and output operations.

We use variables to process data in our program. There are two basic ways to give input to the
variables. One way is to use assignment operator. For example, the statement number=5; will give
input 5 to the number variable. Second way is to read data from user during execution of a program.
For this you may use any inbuilt functions related to input operations. Let us discuss commonly
used inbuilt input functions.

Inbuilt Input Functions

Input in a program can be possible through any of the input devices like keyboard, mouse etc.
C provides several inbuilt input related functions which are stored in a C library. To use any inbuilt
function from C library, we have to include respective library of that function in the beginning of
program using #include statement. You may have noticed that in many programs we have used
following statement in beginning of our program:

#include<stdio.h>

The name stdio.h stands for standard input-output header file. This header file contains various input
and output operations related functions. The statement #include informs the compiler to find stdio.h
file and place its contents in the beginning of our program. The content of header file is then become
a part of our program. More discussion related to using C library function is given in chapter of
C Function. Note that on some of the computer system it is not necessary to include this header
file when we use scanf() function. In following section now we discuss input functions getchar(),
getch(), getc() and gets().

getchar()

One of the simplest way to read a character in a C program at runtime is to use the getchar()
function. The standard form of getchar() is as under:

variable_name = getchar();

variable_name is any valid C variable name with character as a data type. The getchar() function
has no parameters. Every time when we call it, it reads single character input. The function returns
an int, the ASCII code of the relevant character, but we can assign the input given by user to
a char variable.
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Let us try to understand the use of getchar() function using example 12.1. Here we want to use
the answer typed in by the user to print a message in our program. Figure 12.1 gives the code
listing of the example 12.1 while figure 12.2 shows its output.

086 9%1c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-1.c
* Example 1: Program to demonstrate use of getchar{) function
int main()
{
char answer;
printf{"wWould you like to study? \n");
printf(*Enter 'Y" for yes and 'N' for no: ");
answer = getchar();
iffanswer =="Y' || answer =="y")
printf(*Go to study room...\n");
else
printf{*Go to play ground...\n");
return 0;
}
 End of Program

Figure 12.1 : Code listing of Example 12.1

2 ©@® kpp@ubuntu: ~
File Edit View Terminal Help

Kpp@ubuntu:~$ gcc 9-1.c
kpp@ubuntu:~%$ ./a.out

Would you like to study?

'Y' for yes and 'N' for no: Y
Go to study room...
kpp@ubuntu:~$[]

Figure 12.2 : Output of Example 12.1

Explanation

The first statement of example 12.1 declares a variable answer of character data type to store a
single character. When getchar() function is encountered, the program will wait for the user to press
a key. Any character pressed by the user from keyboard will be stored in the answer variable.
The same will also be echoed on the screen. Say for example if the user enters character 'Y' or
'y' then a message "Go to study room..." will be displayed. If user enters any other character then
message "Go to play ground..." will be displayed.
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getch()

The function getch() is also used to read a character from the user. The difference between getchar()
and getch() is that the character keyed in will not be echoed on the screen, i.e. the character entered
by the user will not be visible on screen. This function is useful when we don't want to show a
character typed by the user on screen. Replace the function getchar() with getch() in example 12.1
and observe the difference between these two functions.

getc()

Like getchar() and getch(), getc() is also used to read a single character. But the difference here
is that getc() reads a character from a file instead of the standard input device. More discussion
related to getc() is out of scope of your syllabus.

gets()

So far we have seen library function getchar(), getch() and getc() which can read only one character
at a time. To read two characters, we can call getchar() function two times. Calling getchar() function
many times is not good logic when we want to read a group of characters. The better alternative
is to use gets() function to read a string. Note that we call a group of characters as a string. The
general syntax of gets() function is as under:

gets(variable_name);

The gets() function takes one string variable as an argument. Here variable_name is the character
array. More about character array is discussed in Array chapter. During execution of program when
gets() is encountered, it will wait for user to enter characters from the input device. The function
will read characters until a new line character is entered by the user and then appends a null character
("\0") to the end of string. After execution of this function, all the characters and null value at
the end of all the characters are stored into the declared variable_name. Let us try to understand
the use of gets() function using example 12.2. Figure 12.3 gives the code listing of the example
12.2 while figure 12.4 shows its output.

296G 9-2.c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-2.C

* Example 2: Program to demonstrate use of gets() function. *

int main()

{
char state_name[30];
printf(*"What is your state name? \n");
gets(state_name);
printf(“Your state name is %s \n", state_ name);
return 0;

}

End of Program

Figure 12.3 : Code listing of Example 12.2
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2@ kpp@ubuntu: ~
File Edit View Terminal Help
kpp@ubuntu:~$ ./a.out

What is your state name?
Gujarat

Your state name is Gujarat
kpp@ubuntu:-% D

Figure 12.4 : Output of Example 12.2

In the example 12.2, the user input will be stored in state_name variable. The printf() function displays
the same string on the screen. Details about printf() statement is discussed later in this chapter.

Note that during compilation of any program containing gets() function, you may get warning message
like "the gets function is dangerous and should not be used". But as it is only warning message,
you may continue to execute your program.

Formatted Input

There are some situations in our program where use of input functions discussed so far are not
much useful. The getchar(), getch() and getc() can be used to read only single character at a time
whereas gets() can be used to read multiple characters until user press enter key. What happens
if user wants to input data like

33 Mudra Ahmedabad

In the said example first part of data is the roll number of student; second and third parts of data
are name and city of the student respectively. As can be observed roll number is of integer data
type and remaining two are of character data type.

C provides the facility called formatted input functions using which we can read such type of data.
We have already used one of the formatted input function scanf() in many examples. Let us explore
various options available for formatted data input using scanf() function.

scanf()

The scanf() stands for scan formatted. This function allows us to input data into particular data
format like int, char, float, etc. The common syntax of scanf() function is as under:

scanf(''control string'’, &variablel, &variable2, ....&variableN);

The control string specifies the data format in which values of variables are to be stored. The
variablel, variable2, ...variableN are names of variables. These variable names are preceded by
&(ampersand) sign and are separated by comma ','. The & sign is known as address of operator
in C language and it specifies the memory location where the input given by user is stored. This
may be clear from the figure 12.5.

Variable Name = rollno

Value > | 33

Memorv Address 2 23438

Figure 12.5 : Memory Layout
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As shown in figure 12.5 variable name is rollno and its value is 33. Actual value of variable is
stored at memory address 2345(this number is just an example; it may be any valid memory address
of computer). In C each variable is identified by its name as well as its memory address. The C
compiler uses memory address for processing whereas we refer memory location by its name in
our program. More discussion related to the address of operator is out of scope of this book.
You will learn this concept in detail while studying C pointers.

The control string is also known as format string. This will helps the compiler to interpret data
input given by the user. Control string also specifies the order in which variable values appear in
the input. Each format must be preceded by '%' sign and a character specifying data type. Let
us see how to use control string in our program with example.

Reading Integers

Following program segment can be used to read three integer values from the users which are stored
into marks1, marks2 and marks3 variables.

int marksl, marks2, marks3;
scanf("" %d %d %d'", &marksl, &marks2, &marks3);

During execution of above statement, if user enters: 70 80 90 then 70 will be stored in marksl1,
80 in marks2 and 90 in marks3. We can also specify the field width of a number to be read along
with %d as under:

scanf("' %2d %4d', &marksl, &marks2);

During execution of previous scanf(), if user enters: 70 1234 then 70 will be stored in marks1 and
1234 in marks2 variable.

But for previous scanf() statement, if user enters: 1234 70 then variable marks1 will be assigned
value 12 (because of field width %2d) and mark2 will be assigned 34 (which is unread part from
1234). The value 70 will remain unused for the said scanf() statement.

Reading Real Numbers

To read real numbers (floating point numbers) like percentages of a student in a program, following
program segment can be used.

float perl, per2;
scanf("" %f %f ", &perl, &per2);

Here we have defined two float variables perl and per2. The scanf statement stores float values
in these variables. While executing above code, if user enters: 85.25 90.65 then 80.25 will be
stored in variable perl and 90.65 in variable per2. The scanf() statements reads real numbers
using specification " %f "'. If user wants to read a number with double data type then specification
"%]If " is to be used in place of "%f ".

Reading Character and Word

We have seen how to read a character and characters (string) using in-built function like getchar()
and gets(). Same task of reading a characters and a words can be achieved using scanf() statement
with %c and %s specification respectively. Observe the given program segment:

char cl, c2;
char city[20];
scanf("" %c %c %s'", &cl, &c2, city);
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During execution of the given scenario if user enters data like: A B Gandhinagar then 'A' will be
stored in variable cl, 'B' in c2 and 'Gandhinagar' in character array named city. More discussion
related to character array is given in Chapter 15 of this book.

Note that while reading string using scanf() statement, & (ampersand) is not required with the variable
name. Also remember that %s specification terminates its reading when blank space encounters in
input. See the following example :

char city[20];

", city);

During execution, if user enters: New Delhi then only "New" will be stored into variable city. The
word "Delhi" is ignored by the scanf() statement as %s specification terminates its reading at space
after "New".

scanf("' %s

Restricted user input with %[ characters ] and %][” characters ]

C language scanf() function provides wonderful facility of %|[characters] using which we can specify
the permissible characters in the input string. If user input string contains any character which is
not listed in the %|characters] specification then the string will be terminated at the first occurrence
of such character. Let us try to understand this concept using example 12.3. Figure 12.6 gives the
code listing of the example 12.3 while figure 12.7 shows its output.

D®6G 9-3c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-3.c

* Example 3 Program to demonstrate use of %|characters] specification

int main()

{
char student_namel[30];
printf("Enter your name containing only alphabets and space: \n");
scanf("%[a-z A-Z]", student_name);
printf("Your name stored in variable is %s \n", student_name);
returm 0;

}

End of Program

Figure 12.6: Code listing of Example 12.3

208 kppEubuntu; -
File Edit view Terminal Help
kKpp@ubuntu:-% gcc 9-3.c
kpp@ubuntu:-% ./a.out
Enter your name containing only alphabets and space:
Ragi Bharat Patel

Your name stored in variable is Ragi Bharat Patel
kpp@ubuntu:-% ./a.out

Enter your name containing only alphabets and space:
Ragi B. Patel

Your name stored in variable is Ragi B
kpp@ubuntu:~$ []

Figure 12.7 : Output of Example 12.3
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In example 12.3, specification %[a-z A-Z] in scanf() specifies that only a-z, space and A-Z are
accepted and stored into variable student_name. Hence in first execution, full name of student is
stored into variable. But during second execution, user input contains dot (.) which is not listed
into specification hence only "Ragi B" is stored into variable.

By using %[”characters] specification in the scanf(), the process of inputting the value is immediately
terminated when any of the character from the list is encountered. Let us try to understand this
concept using example 12.4. Figure 12.8 gives the code listing of the example 12.4 while figure
12.8 shows its output.

2@® 94.c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-4.c

* Example 4: Program to demonstrate use of %[ ~characters] specification

intrnéin[}
{

char user data[100];

printf("Enter your details:\n");
printf(“Enter * to exit:\n");
scanf(" %[ ~*] ", user_data);
printf(*Your details stored in variable is \n%s \n", user_data);
return 0;
}

End of Program

Figure 12.8 : Code listing of Example 12.4

2 © @ kpp@ubuntu: ~
File Edit View Terminal Help

kpp@ubuntu:-$ gcc 9-4.c
kKpp@ubuntu:~% ./a.out
Enter your details:
Enter * to exit:

My name is Purva.
My mother's name is Krina*
Your detalls stored in variable is

My name is Purva.
My mother's name is Krina
kpp@ubuntu:~$ | |

Figure 12.9 : Output of Example 12.4

During execution of example 12.4 we can input any character (including new line character). When * is
detected in the input string, the process of accepting input string is stopped. Note that in our example,
we will be able to store only 100 characters as user_data variable length is declared as 100.
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Reading Mixed Data

It is possible to read different types of data (like integer, float, char, string) using a single scanf()
statement. In such cases we have to make sure that input data items must match with the control
specification of scanf() in order and data types. Observe the following program segment to understand
this concept.

int roll_no;
char grade, name[30];

float percen;

scanf("%d %f %s %c", &roll_no, &percen, name, &grade);

If during execution the input specified is: 11 90.55 Vani A then 11 is stored in roll_no, 90.55
in percen, 'Vani' in name and 'A' in grade variable. But for the same program code, if user inputs
data as : 11 Vani A 90.55 then the system will give error because user had entered a characters
when compiler was looking for floating point number. In this case scanf() statement will terminate
its reading process after reading the first value.

The list of characters which are used in scanf() control string to read different types of data is given
in table 12.1

Data Type Corresponding Character
For reading a decimal integer 9od
For reading a character Joc
For reading a floating point value 9of or %e or %g
For reading a string 9os
For reading a unsigned integer 9ou
For reading a short integer 90h
For reading a long integer Yold
For reading a double 9t
For reading a long double 9oL

Table 12.1 : Characters used in scanf() control string
Inbuilt Output Functions

The computer system performs three basic tasks: input, process and output. We had seen that how
inbuilt input functions can be used to read data from user. Now let us study how inbuilt output
functions can be used for displaying processed data. The output can be obtained on output devices
like monitor, printer and file. We will discuss how output can be displayed on the monitor, which
1s considered as a standard output device in C. We will not discuss file and printer management
as it is out of scope of your syllabus.

Like input, sending output to output devices is possible through C library functions. The inbuilt output
functions are available in the <stdio.h> header file. Let us discuss the output related inbuilt functions:
putchar(), puts() and printf().
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putchar()

The function putchar() can be used to write a single character to the standard output device. The
general syntax of putchar( ) is

putchar(character);

Here character may be the char type variable or it may be any valid C language character. When
this function is executed, character will be displayed on the monitor. Let us try to understand this
concept using example 12.5. Figure 12.10 gives the code listing of the example 12.5 while figure
12.11 shows its output.

OO 955.c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-5.c
* Example 5: Program to demonstrate the use of putchar() function
7l Ige =
int main()

char grade;

printf(*Enter your grade:\n");

grade=getchar(); freads a single character from user
printf("Your grade is ");

putchar{grade); [displays a single character to screen
printf(". \n");

return 0;

}

'End of Program

Figure 12.10 : Code listing of Example 12.5
2 ®@® kpp@ubuntu: ~
File Edit View Terminal Help

kpp@ubuntu:~$ gcc 9-5.c
kpp@ubuntu:-% ./a.out

Enter your grade:
A
Your grade is A.
Kpp@ubuntu:-% [

Figure 12.11 : Output of Example 12.5

The program will read a single character using getchar() function and displays it using putchar() function
on the screen.

The putchar() function has one limitation that it can display only one character at a time. To display
multiple character at a time you may use loop concept of C. The simpler solution to display multiple
characters is puts() function.
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puts()

We may use puts() function to display multiple characters (string or character array) on an output
device. The general syntax of puts( ) is as under:

puts(variable_name);

where variable_name is the character array or string. The puts() functions writes the content stored
into variable_name to the monitor till the null character is encountered. Note that every string contains
a null character at the end but puts() function will not display this character on screen. Observe
the example 12.6 to make this concept clear. Figure 12.12 gives the code listing of the example
12.6 while figure 12.13 shows its output.

8®6G 9-6.c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-6.C

* Example 6: Program to demonstrate the use of puts() function.”

int main()

{
char state[20];
printf{"Enter your state name:\n");
gets(state);
printf{*Your state name is ");
puts(state);
return 0;

}

/{/End of Program

Figure 12.12 : Code listing of Example 12.6

2 0@ kpp@ubuntu: ~
File Edit View Terminal Help
Kpp@ubuntu:~$ ./a.out

Enter your state name:
Gujarat

Your state name is Gujarat
kpp@ubuntu:~$ []

Figure 12.13 : Output of Example 12.6

The program will reads multiple characters at a time using gets() function and stores it to the state
variable. Using puts() function value stored into state variable is displayed on the screen.

Formatted Output

The output functions discussed so far give output without any formatting. The value stored in the variable
is simply displayed on screen. But sometimes to prepare reports from our program, we may want to
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display output with formatting which makes it good in look and easy to understand. The printf( ) function
provides features which can be used to display output with different types of formatting.

printf()

The printf( ) function is used to display formatted output on screen. The general syntax of the
printf( ) is as under:

printf(''control string'', varl, var2, ...varN);

where varl, var2 ...varN may be variables or constants or expressions. The output format specification
of variables is given in control string. The control string may contain all or some of the following items :

e Set of characters (string) which will be printed on monitor as they appear in control string
e Format specifier for each variables
e Escape sequence characters like \n (new line), \t(tab), \b(back space)

Like scanf( ), the control string entries are separated by space and preceded by '%'. The later
part of printf( ) contains list of variables whose values are to be printed. These variables must match
in number, order and its types with format specification given in control string.

Followings are some of the simple examples of printf( ) statements which we had used in our programs
so far to display output on the screen. These statements will print output without any formatting.

e printf("Hello World");
e printf("Your age is %d", age);
e printf("Your name is %s", student_name);

To display formatted output with different types of alignment, we may use format specification in
the control string of printf( ) statement. The control string has following general format:

Yol.m p

Here, 'l' is an integer number specifying total character positions in which the variable value is to be
printed. 'm' is used for specifying the number of digits after decimal point(of real number) or number of
characters to be printed from a string variable. Specifying value of | and m are optional. The 'p' shows
the type of variable. The list of different data types used with printf( ) is given in table 12.2

Data Type Corresponding Character
For printing a decimal integer %d
For printing a character Yoc
For printing a floating point value without exponent 9ot
For printing a floating point value in exponent form Yoe
For printing a string Yos
For printing a unsigned integer 9ou
For printing a long decimal integer Jold
For printing a double 9olf
For printing a long double JoLf
For printing integer in octal form 900
For printing integer in hexadecimal form Jox

Table 12.2 : Data type used in printf( ) control string
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Let us try to understand the code listing of example 12.7 shown in figure 12.14. It shows various

formats of printf( ) statement.

8OO 97.c-SciTE

File Edit Search View Tools Options Language Buffers Help

9-l.c
* Example 7: Program to demonstrate the various format gcc 9-7.c
of printf( ) statement.* >gcc 9-7.c
>Exit code: 0
_: n ‘ L0, T Jauﬂut
int main() >.fa.out
{ 5 1234
int number = 1234; 1234
printf(" %d \n", number); %ggi
printf(" %8d \n", number); 00001234
rintf(* %-8d \n", number); i
printf( \n", nu ) >Exit code: 0

printf(" %2d \n", number);
printf(" %08d \n", number);

return 0;

}

{End of Program

Figure 12.14 : Code listing and output of Example 12.7
Explanation

As can be observed in the first output by default the printf( ) statement uses left justification to
display the output. The second printf( ) statement uses total 8 characters width to display output
with right side justification. Third printf() statement shows that it is possible to print output with left
side justification using minus sign(-) after % character. In fourth printf( ) statement there is no effect
of specifying %2d as the specified width is less then width of actual variable. Last printf( )
statement shows that it is possible to print additional padding characters (zero) before the actual
value of number variable.

In previous example we had seen that how integer variable can be displayed with different types
of formatting on screen. Let us check that how to specify various formatting options with floating
point/real numbers. Recall the general specification %1 .m p where m indicates number of digits to
be displayed after decimal point. When float variable is displayed, it is rounded to m decimal places
and printed right justified in the width of 1 columns. By default 6 digits are displayed after decimal
point when m is not specified. Figure 12.15 shows how to use printf( ) statements to display float
variable f1 with 123.456 value using different formatting.
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Statement Output

printf(* %of ™, f1); 1|2|3|.|4|5|]6|]0]0]0

printf(** *58.31 ", f1): 1 2 i 4 5 6

printf(* %5.1f ", f1); 1 2 3 5

printf(* 2208.1f ", f1); ] 0 0 1 2 3 5

prind(* %-8.1f ", f1); 1 2 k] . 5

printf(* %0103 7, f1); 1 . 1 3 5 u: | |F 0 2
printf(* %s10.4e ", f1); 1 . 2 k] 4 6 @ + ] 2

Figure 12.15 : Float variable displayed using different formats

Using printf( ) statement formatting can also be applied to character and string. The format specification
is similar to that of real number. We use value of 1 to specify the field width for display and the
value of m for number of characters to be printed. The string in output will be printed left justified
when 1 is not specified. When 1 is specified the right justified string will be displayed on screen.
Like integer format specification, by writing minus sign, we can print the string left justified.

Let us make string output format specification concept clear using following printf( ) statements. We
use string (character array) variable str with value "GUJARAT INDIA" as value stored in it. Figure
12.16 shows various formatted output.

Statement Output
printf(” %es 7, str); G|U|T|A|R|A|T IIN|ID|I A
printf(" %8s ", str); G|U|T|A|R|A|T I|N|D|I A
printf{” %elfs ", sur); GI|U|T|A|[R|A|T [ N|D]I]|A
printf{™ %16.7s ", str); GI|U|JT|A|R|A|T
prntf{” %a.7s ”, str); G|U|J|A|R|A|T
printf{"%e-169s"str); |G|U|JT|A|R|A|T I
printf{"%e16.13s", str); G|IU|[TI|A|R|A|T [ IN|ID|TI]|A

Figure 12.16 : Character variable displayed using different formats

In last printf( ) statement the value of m is 15 which is greater than length of string stored in str,
hence all characters from str variable will be displayed with right justification.
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Summary

In this chapter we had learnt that how formatted input and output related inbuilt function can
be used in our program. We can display output without formatting also, but the output displayed
with the help of format specification makes it more readable and attractive to the user. Now it
is upto the programmers how they apply these functions to make their programs more attractive.

EXERCISE

1. How is the control string of scanf( ) different than the control string of printf( ) ?
2. What is the purpose of formatted output functions?

3. Discuss the use of formatted input functions in a program. Giving suitable example, explain
how scanf() function can be used to read the integer and real numbers.

4. Explain the concept of restricted user input with %] characters | and %][” characters | with
suitable examples.

5. State whether true or false :
(a) The function getchar( ) can be used to read multiple character at a time.
(b) The function gets( ) can be used to read a single character.
(c) The single printf( ) statement may generate multiple lines of output.
(d) The %.10s format specification will print first 10 characters of a given string.
(e) A single scanf( ) statement can be used to read multiple values.
() By default real values are printed with a precision of six decimal points.
6. Do as directed :
(1) State the errors if any in the following program statements.
(a) scanf("%d %c", &number, city_code);
(b) scanf("%d %d %s" \n, &marks1, &marks2, city_name);
(c) scanf("%d %f %c %s", &numl, &price, item_code);
(2) State the output produced by the following statements.
(@) printf("%d %c %f", 101,'X", 20.20);
(b) printf(" %3d %8.2f ", 12345, 222.123);
(c) printf(" %.5s", "Hello World");
(d) printf(" %15.8s", "Hello Student");
(e) printf("%0.5s", "Hello World");
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(3) Write output of following program.
#include<stdio.h>
int main( )

{
float result = 98.12345;

printf(" Your result is %f \n", result);
printf("Your result is %.2f \n", result);
printf("Your result is %5.3f \n", result);

return O;

(4) Find errors if any, correct it and then write output of the following program.
#include<std.h>
int main( )
{
int sum = 1234;
float price = = 550.50;
char City[20] = "Ahmedabad";

printf("The sum is %d....", price);
printf("The price is %s...", price);
printf("The City name is %.3s...", city);
return O;
}
7.  Choose the correct option from the following :
(1) Which of the followings are useful in C language 1I/O operations ?
(a) Monitor (b) Keyboard (c) Mouse (d) All of these
(2) Input in a program can be possible using which of the following device ?
(a) Keyboard (b) Speaker (c) Printer (d) Monitor
(3) Which of the following is not an input functions ?

(a) getchar() (b) getch() (¢) puts() (d) gets()
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(4) What is the output of statement: printf( "%4s", "Krusha"); ?

(a) Krus (b) usha (¢) Krusha (d) Krush
(5) Which of the following function is more appropriate for accepting a string ?
(a) getch() (b) getsO (c) getchar() (d) getc()
LABORATORY EXERCISE

Write a C program to read string "Hello Gujarat" from the user and display it in the following
different format:

(a) Hello (b) Guyjarat (¢) Hello Gujarat (d) Hello G

Write a C program to display the Multiplication table based on user input. Use various output
formatting options to display it with proper alignment.

Write a C program to read only capital letter from the users. [Use the concept of restricted
input provided by C].

Write a C program to read few integers from users. Display all integers on the screen with
right justification.

Write a C program which will read following the following numbers.
123.45 34.56 -7878.123 -0.965

Store these numbers in to appropriate data type variables, print the rounded numbers to the
nearest integers.

Write a C program to read value of A and B, then print the result in one line for following
expressions:

@ (A + B)/ (A-B) (i) (A+B) (A-B) (iii) (A*A)(B+B)
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Most of the C programs presented so far follow the sequential structure of program execution. The

instructions are executed one by one sequentially in the order in which they appear in a program.

In real life practice during execution of C program, we may want to execute only some of the
statements based on some conditions. For this purpose it is required to change the flow of the
sequence of instructions. C language provides facility through special kind of statements that can
change the flow of a sequence of instructions in the program. Such statements are called decision

structure statements.
Need for Decision Structures in C

Decision structure statements help us to jump from one part of the program to another part of program
based on result of some conditions. Sometimes decision structure statements are also known as
selective structures statements, branching statements or decision making statements. As these statements

are controlling the flow of execution, they are also known as control statements.

C language provides two basic types of decision structure statements: if and switch. In this chapter,
we will discuss how if and swifch statements can be used to change the flow of instructions in

the program.
The if Statement

The if statement is one of the powerful decision making statement which can be used to transfer

control of instruction execution. The if statement can be used in following different ways:
e Simple if statement

e if-else statement

e nested if statement and

e else-if ladder statement

Simple if statement

The simplest form of the decision structure statement is the if statement. It is frequently used in

the program for decision making and allowing us to change the flow of program execution.

Example 13.1 : Let us try to understand a C program that asks to input marks of one subject
and display the congratulation message if marks entered by user are greater than 80. Figure 13.1

gives the code listing of the example 13.1 while figure 13.2 shows its output.
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@6 10-l1.c-SciTE

File Edit Search View Tools Oplions Language Buffers Help

int main()

{
int marks; declare a vanable
system{“clear"); clears the screen
printf{“Enter your marks:"); messaqge to the user
scanf{“%d", &marks); read a number from user

printf{*Have a Nice Time...\n");

if{ marks > B0 ) check whether marks greater than 8(
printf{*Congratulations...\n"); // display message only when marks > 80

return O;
}
* End of Program *
Figure 13.1 : Code listing of Example 13.1
2 © @ kpp@ubuntu: ~
File Edit View Terminal Help
Enter your marks:85
Congratulations...
Have a Nice Time...
kpp@ubuntu:~$ []
Figure 13.2 : Output of Example 13.1
Explanation

The first statement in the program after main() function declares the variable named marks. Second
statement clears the screen. The printf statement is used to display the message to user. The scanf
statement is used to read a value from user and store the entered value in the marks variable. The
if statement checks the condition: Is entered marks are greater than 80? If the test expression (marks
> 80) is evaluated to true then it executes the printf statement displaying the "Congratulations..."
message. If the test expression (marks > 80) is evaluated to false then the printf statement displaying
the "Congratulations..."message is skipped. The next printf statement always displays the "Have a

Nice Time..." message.

Syntax of simple if statement

The if statement has following syntax:
if (test expression)

{
Statement-block;
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Here the test expression is any valid C language expression. The logical operators are used in test
expression. The statement-block may contain any valid C language statement or statements. Note
that test expression part should not end with a semicolon.

The syntax says if the test expression is true then executes the statement-block and if the test expression
is false then computer skips the statement-block and executes the next instruction of the program.

C programming language assumes any non-zero and non-null values as true and if it is either zero
or null then it is assumed as false value. Figure 13.3 shows the flow chart of simple if statement.

l Entrv

if expression
Test = is true
Expression ————#{ Statement block
T expreision
s false

| -
1 Exit

Figure 13.3 : Flowchart of Simple if Statement

The if ... else statement

In simple if statement, there is only one statement block, which gets executed only when test expression
is true. Simple if statement takes no action in case when the test expression is false. What happens
if we want to take some action in case of false answer from test expression? For example if marks
of student are greater than 40 then we want to display message "Student Passed" otherwise we
want to display message "Student Failed". In such cases, the if...else structure is useful.

Example 13.2 : Let us try to understand a C program that asks to input marks of one subject
and display the message "Congratulation...you are passed" if entered marks are above 40 otherwise
display message "Better Luck Next Time...you are failed". Figure 13.4 gives the code listing of
the example 13.2 while figure 13.5 shows two different runs of output.

288 10-2.c- SciTE

File Edit Search View Tools Options Language Buffers Help

int main()

{
int marks; declare a variable
system({"clear”); clears the screear

printfi{"Enter your marks:"}); message to the user
scanf{*“%d", &marks); read a number from usoer

If { marks = 40 ) check whether marks greater than 44

{
printf{*Congratulations...you are passed.\n"); Condition troe
}
else
{
printf{"Better Luck Next Time...you are falled.\n"}); Condition false
}
printfi{"Have a Nice Time...\An");
return 0

Figure 13.4 : Code listing of Example 13.2
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2988 kppEubuntu: - 298 kpp@ubuntu: -

File Edit View Terminal Help File Edit View Terminal Help

Enter your marks:860 Enter your marks:35

Congratulations...you are passed. Better Luck Next Time...you are fTailed.
Have a Nice Time... Have a Nice Time...
kpp@ubuntu:-% H kpp@ubuntu:-$% .

Figure 13.5 : Output of Example 13.2
Explanation

The first statement of program declares marks variable. Second statement clears the screen. Third
and fourth statement displays the message and read marks from user respectively. Fourth statement
checks whether entered marks are greater than 40 or not. If user enters marks greater than 40
then message "Congratulations...you are passed." will be displayed otherwise the message "Better
Luck Next Time...you are failed." will be displayed. The next printf statement always displays the
message "Have a Nice Time..." message.

Syntax of if...else statement

The if...else statement has following syntax:
if (test expression)

{

True statement-block;
}
else
{

False statement-block;
}

Here the test expression is any valid C language expression. When test expression is evaluated to
true, the flow of control is transferred to True statement-block. In case when test expression is
evaluated to false, the flow of control is transferred to False statement-block. In both the cases,
after execution of if statement the flow control is transferred to the next statement in a sequence
of the program. The said concept is explained in the Figure 13.6 using Flowchart of if...else statement.

Entrv
if expression ~ E“‘xﬁ if expression
is false > N is true
se Statemen N True Statement
False Statement Test
Block ‘xxx Expression /, Block
N
. -~
S~
—
of la
4 7.
o
Exit

258 Computer Studies : 10



Nested if...else statement

There are situations where we need to execute series of decisions in our program. We may use
series of if..else statement in nested form to achieve our task. Consider the following case where
one if..else statement block is used inside another if..else block.

if (test expression-1)

{
if(test expression-2)
{
Statement block-1;
}
else
{
Statement block-2;
}
}
else
{
Statement block-3;
}

The logic of execution of nested if statement is as under :
e If test expression-1 is true, then test expression-2 is checked.

e If test expression-2 is true then Statement block-1 will be executed otherwise
Statement block-2 will be executed.

e If test expression-1 is false, then Statement block-3 will be executed. Note that
we may also use more if...else statement as a part of Statement block-3.

Note: The structure shown above is just for example. A user may change this structure as per his/
her needs. For example the below structure is also valid.

if (test expression-1)

{
Statement block-1;
}
else
{
if(test expression-2)
{
Statement block-2;
}
else
{
Statement block-3;
}
}
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Example 13.3 : Let us try to understand a C program to read three numbers from users and display
the largest of three numbers using nested if statement. Figure 13.7 gives the code listing of the example
13.3 while figure 13.8 shows its output.

&@®® 10-3.c - SciTE

File Edit Search View Tools Options Language Buffers Help

10-3.c
* Example 3: Program to demonstrate the use of nested if statement
int main()
{
int numberl, number2, number3; declares thres variables
printf{"Enter three numbers:*); message to the user
scanf{"2d %%d %d", &numberl, &number2, &number3): //fread 3 numbers
if { numberl > number2 ) test condition 1
L
if ( numberl > number3 ) test condition 2
printf{*The largest number is %d \n", numberl);
else
printf{"The largest number is %d \n", number3);
}
else
{
if { number3 > number2 ) test condition 3
printf{"The largest number is %d \n"; number3);
else
printf{"The largest number is %d \n", number2);
}
return O;
}
™ End of Program.®*
Figure 13.7 : Code listing of Example 13.3
£ @@ kpp@ubuntu: -
File Edit View Terminal Help
kpp@ubuntu:~$% gcc 10-3.c
kpp@ubuntu:-% ./a.out
Enter three numbers:4 6 8
The largest number is 8
kpp@ubuntu:~$ []
Figure 13.8 : Output of Example 13.3
Explanation

The first statement inside main() will declare three variables. Second statement will display message
to user. The third statement will allow users to enter three numbers which are stored in numberl,
number?2 and number3 variables. Fourth statement (test condition 1) will check whether value stored
in numberl is greater than value stored in number2 or not. If test condition] evaluates to true the
inner if-statement (test condition 2) will be executed to check whether numberl > number3 or not.
Depending on true/false evaluation of test condition2, the inner if-statement message will be displayed
to user. But when fourth statement (test condition 1) evaluates to false in that case the else part
of outer if statement will be executed. Here the test condition 3 checks whether number3 > number2
or not, and depending on true/false evaluation the message will be displayed to the user.
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The else-if ladder statement

There is another way of using many if statements together when we want to evaluate multiple decisions.
When chain of if statements are used in else (false) block of nested if statements, it becomes else-
if ladder statement.

Let us use the else-if ladder statement to give class/grade of student based on given subject marks.
We will follow the grading rules given in table 13.1 during our program:

Range of Marks Class/Grade
70-100 First Class with Distinction
60-69 First Class
50-59 Second Class
40-49 Pass Class
0-39 Fail

Table 13.1 : Sample Grading Rules

Example 13.4: Let us try to understand a C program to read marks from the user and assign class/
grade to the student based on entered marks. Figure 13.9 gives the code listing of the example

13.4 while figure 13.10 shows two runs of its output.

10-4.c

{

}

s Options Language Buffers Help

int main()

int marks;
system(“clear");
printf{"Enter your marks:");
scanf{"%d", &marks);

if ( marks > 69 )
printf{"First Class with Distinction \n");
else if [ marks > 59
printf{"First Class \n");
else if [ marks > 49 )
printf{"Second Class \n");
else if { marks = 39 )
printf{“Pass Class \n");
else

printf{"Fail \n"});

return 0;

* End of Program */

f* Example 4: Program to illustrate use of else...if ladder statement

declare a vari

liclears the scre

/I check conditic

/I check conditic

([l check conditic

If check conditic

default else statement

able

2N
[l message to the user

/f read a number from user

mn 1

mn 2

m 3

i 4

Figure 13.9 : Code listing of Example 13.4
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2 ®® kpp@ubuntu: ~ 2 ®® kpp@ubuntu: ~

File Edit View Terminal Help File Edit View Terminal Help

Enter your marks:80 Enter your marks:55
First Class with Distinction Second Class _
kpp@ubuntu:~$ [] kpp@ubuntu:~$ []

Figure 13.10 : Output of Example 13.4
Explanation

First, second, third and fourth statement after main() declares a variable, clears the screen, display
message and read marks from the user respectively. Fifth statement checks the first condition of
the program that is marks > 69. If condition 1 evaluates to true then message "First Class with
Distinction" will be displayed and then program ends. If condition 1 evaluates to false then condition
2 will be evaluated. If condition 2 is false then condition 3 is checked and so on. When all four
conditions are evaluated to false in that case last default else statement block will be executed displaying
message "Fail".

Syntax of else-if ladder statement

if (test expression-1)

Statement block-1;

else if (test expression-2)

Statement block-2;

else if (test expression-3)

Statement block-3;

else if (test expression-n)
Statement block-n;
else
Default-statement-block;

program-statement-X;

This construct is known as else-if ladder. The test expressions are evaluated from the top to bottom
in the ladder. When any test expression in a ladder evaluated to true, the associated statement block
is executed. After which control is transferred to the program-statement-x skipping rest of the ladder.
When all the test expressions are evaluated to false then control is transferred to the Default-statement-
block of final else. Figure 13.11 shows flowchart of else-if ladder statement.
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Statement block-1

False

Statement block-2

Statement block-n

| Default statement-block |

7 ' . ]

Exit

Figure 13.11 : Flowchart of else-if ladder statement

The Switch Statement

We have used the if...else statement for selection of various statement blocks during program
execution. However when we use number of if...else statement then our program becomes more
complex. The program becomes difficult to read and interpret the logic. To simplify our program,
the C language has offered the built-in facility of multiway decision statement called switch. When
an action is to be taken based on given multiple choices, switch statement is very useful.

Syntax of the Switch Statement

switch (expression)
{
case value-1:
statement block-1
break;
case value-2:
statement block-2
break;

case value-n:
statement block-n
break;

default:
default statement block

break;
}

statement-x;
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Note the following important points related to switch statement :

The switch statement uses one argument (expression or variable value) which is checked for
equality with number of case options listed inside the switch statement block. The argument should
be either a variable or expression of type integer or character.

Each case option contains constant or constant expressions. This constant is known as case
label and it ends with colon (:). Each case label must be unique. Any two case labels cannot
have the same value.

Statement block-1, statement block-2 and so on are statement lists which may contain zero
or more statements. There is no need to use braces around this statement blocks.

When switch statement is executed, it first evaluates the value of expression and then compares
it with case constants from top to bottom. When a case found whose value is matching with
the value of expression, then the corresponding statement block of that case is executed.

After each statement block in switch, break statement signals the end of case causing the
exit from switch statement. Then after flow of control is transferred to the next statement
(statement-X) in a program.

The default is an optional case. When default is written and no case found during execution
at that time the default statement block is executed. The default can be used only once and
may be placed anywhere inside switch but usually we place it at last inside the switch.

The execution of switch statement is illustrated in the flowchart shown in Figure 13.12. In the figure
it is assumed that each case has break statement as the last statement inside block.

l Entry

- -

- .H""m
" switch T~
. -~

S.._expression_~"

S

Expression = value-1

Statement block-1
Expression = value-2 l

Statement block-2 ——{ )

Statement block-n — .

Expression = value-n

v
s
Default (no match) i
Default block |— »l )

Statement-x

v

Figure 13.12 : Flowchart of switch statement

Example 13.5: Let us try to understand a C program to convert a given single digit (0 to 9) into
its corresponding word representation. Figure 13.13 gives the code listing of the example 13.5 while
figure 13.14 shows its output.
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0 ©® 10-5.c-SciTE

File Edit Search View Tools Options Language Buffers Help

10-5.c
* Example 5: Program to illustrate use of switch statement.*
int main()
{
int number;
printf("Enter a single digit: ");  message to the user
scanf("%d", &number);  read a number from user
switch (number)
{
case (:
printf{*0 = Zero \n"); break;
case 1:
printf{"1 = One \n"); break;
case .:
printfi{*2 = Two \n"); break;
case i:
printf{“3 = Three \n"); break;
case 4:
printf{"4 = Four \n"); break;
case 5
printf{"5 = Five \n"); break;
case G:
printf{*6 = Six \n"); break;
case J:
printf(*7 = Seven \n"); break;
case o
printf{"8 = Eight \n"); break;
case 9:
printf{"9 = Nine \n"); break;
default:
printf("Out of range number entered. \n");
}
return 0;
} /™ End of Program *

Figure 13.13 : Code listing of Example 13.5

29 ® kpp@ubuntu: ~
File Edit View Terminal Help

kpp@ubuntu:~%$ gcc 10-5.c
kpp@ubuntu:~$ ./a.out
Enter a single digit: 5

5 = Five

kpp@ubuntu:-$ ./a.out

Enter a single digit: 105
OQut of range number entered.
kpp@ubuntu:~$ |

Figure 13.14 : Output of Example 13.5
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Explanation

First, second and third statement after main() declares a variable, display message and read a digit
from user respectively. Fourth statement of switch uses argument as a value stored in variable named
number. Based on value stored in number, the corresponding case block will be executed. If no
case found its matching value then default block will display the message "Out of range number

entered." and program ends.

Now Let us try to understand how to use character constant as a part of case label in the switch

statement using Example 13.6.

Example 13.6 : Write a C program to read two numbers from user and ask the choice of arithmetic
operator using menu. Depending on the choice given performs arithmetic operations on given numbers
and display the result. Figure 13.15 gives the code listing of the example 13.6 while figure 13.16

shows its output.

86 10-6.c - SciTE

File Edit Search View Tools Options Lang

/* Example 6: Program to illustrate use of switch statement using character case label.*

int main() {
char choice;
int numberl, number2;
system({“clear");
printf{"Enter two numbers:"); message to the user
scanf{"%d %d", &numberl, &number2); [/ read two numbers from user
printf{*\nMENLU OF ARITHMETIC OPERATION \n"};
printf{*A - Addition \n");
printf{"s - Subtraction \n");
printf{*™M - Multiplication \n");
printf{"D - Division \n");
printf{"Enter your choice (A/S/M/D) : *);  message to the user
scanf{* %c”, &choice); /I read choice from user
switch (choice)
{
case 'A':
printfi{"Addition of entered numbers: %d \n", numberl + number2);
break;
case 'S5':
printf{“Subtraction of entered number: %d \n", numberl - number2);
break;
case 'M";
printf(“Multiplication of entered number: %d \n*, numberl * number2);
break;
case 'D':
printf{*Division of entered number: %d \n", numberl / number2);
break;
default:
printfi{"invalid menu choice. \n");
break;
}
return 0;
} /* End of Program *

Figure 13.15 : Code listing of Example 13.6
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2 ©® kpp@ubuntu: ~
File Edit View Terminal Help
Enter two numbers:20 38

MENU OF ARITHMETIC OPERATION
A - Addition

S - Subtraction

M - Multiplication

D - Division

Enter your choice (A/S/M/D) : A
Addition of entered numbers: 50
kpp@ubuntu:~$ []

Figure 13.16 : Output of Example 13.6
Explanation

The fourth and fifth statement after main( ) will display message and reads two numbers from user
respectively. Statement number six to ten will display menu options on screen. In eleventh and twelfth
statement we display message and read menu choice from the user respectively. Based on the choice
given by user, the corresponding case block will be executed. If no case found its matching value
then default block will display the message "Invalid menu choice." and program ends. Note that
in this program you may add additional statement at appropriate location to verify special arithmetic
conditions like division by zero error.

Compound Relational Test

The C language provides the necessary mechanisms to perform compound relational tests (multiple
test expression). The compound relational test is nothing but simple one or more relational tests
joined together by either the logical AND operators or logical OR operators. These logical operators
are represented by the character pairs && and || respectively. Use of compound relational test will
help us to reduce number of if...else statements in our program.

Summary

In this chapter, we have learnt the special kind of C language facility that can change the flow
of a sequence of instructions in the program. We had learnt that how two basic types of decision
structure statements: if and switch can be used to change the flow of instructions in the program.

EXERCISE
What is the disadvantage of if statement as compared to if...else statement ?

What do you mean by nested if statement ?

1
2
3. Give suitable example in which the use of switch statement is advisable.
4 State the importance of break statement in the switch construct.

5

Explain the use of else-if ladder statement with suitable example.
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6. State True or False :
(@) We can write if statement within switch statement.

(b) When test expression of if statement is evaluated to false, the statements inside body
of if are skipped.

(c) The default case statement is mandatory in a switch statement.
(d) The default case must be the last case in the switch statement.
() The break statement stops execution of program.
()  We can write switch statement within if statement.
7.  Choose the correct option from the following :
(1) What is the value of variable flag after the execution of following if statement ?
int flag=0;
if(5 < 8) { flag=1; }
(a) 0 (b) 1 (© 5 (d) 8
(2) What is the value of variable 's' after the execution of following switch statement ?
X = 3;
switch ( x ) {
case 1: s = 'A'; break;
case 2: s = 'B"; break;
case 3: s = 'C"; break;
default: s = 'D'; break;
}
(a) A (b) B () C (d) D

(3) What is the value of variable sum after the execution of following statements ?
int number1=5, number2=10, sum=0;
if (numberl > number2)
sum = sum + numberl;
else
sum = sum + number2;

(@ 0 (b) 5 (c) 10 (d) 12
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(4) What will be the output when following program segment is executed ?
int number1=10, number2=20;
if ( ( numberl+number2) > 35 || (numberl > number2) )

printf("%d", numberl);

else
printf("%d", number2);
(a) 10 (b) 20 (c) 35 (d) Error
(5) What will be the output when following program segment is executed ?
char chr="A";
switch (chr)
{

case 'A': printf("A"); break;
case 'B': printf("B"); break;
case 'C": printf("C"); break;

(a) A (b) B (c) C (d) Error

LABORATORY EXERCISE

Write a C program to perform following tasks :

1.
2.
3.

Check whether given number is positive or negative.
Read age of person and display message whether person is eligible to vote or not.

Read three numbers from users and display the smallest of three numbers using nested if
statement.

Check whether entered number is odd or even.

Check whether entered character is Vowel or not by using switch statement.
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In a C program there may be situations where we may want to execute same block of statements
many times. All programming languages offers loop control structure (also known as looping) allowing
programmers to execute a statement or group of statements multiple times. In this chapter we will
discuss the loop (repetitive) control structure provided by the C programming language. Here 'control
structure' mean that the flow of execution may not be sequential and control may be transferred
to any statement based on given conditions in our program.

In looping, the sequences of statements are executed until some exit condition is satisfied. The looping
construct is composed of two parts : body of loop and control statement. Depending on the place of
control statement in loop, it can be classified as entry controlled and exit controlled loop. In entry
controlled loop the exit/control condition is checked before executions of statements inside loop body.
In exit controlled loop the exit/control condition is checked after executions of loop body. This means that
in case of exit controlled loop, body will be executed at least once before exiting from the loop. Further
discussion related to the same is given during explanation of different types of loop.

Now let us discuss syntax and general rules related to following three basic loop control structure
provided by C language :

e for
e while
e do...while

The For Loop

The for loop is normally used when we want to execute block of statements fixed number of times.
To make for loop more dynamic, we can use the exit condition inside for loop. Let us try to understand
the use of simple for loop statement by example14. 1. This example displays five " * " using simple
for loop statement. Figure 14.1 gives the code listing and output of example 14.1.

80O 11-1.c- SciTE

File Edit Search View Tools e Buffers Help
* Example 1: Program to illustrate simple for loop statement.* gcc 11-1.c
jecstd >gcc 11-1.c
>Exit code: 0
int main() Ja.out
{. >.fa.out
int count; deciaration ol '--'.:l:'...l."-. * = & » = wExit code: 0
for { count = 0; count < 5 ; count++) // for loop body repeats 5 times
printf{* * *);
return 0;
}
[*End of | Jran
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Explanation

In the beginning of program one integer variable count is declared. Variable count is used as a counter
variable in a for loop. Firstly variable count is initialized to zero. Then second expression (count
< 5) is checked. When it is evaluated to true, the body of for loop is executed. In our case one
" * " will be displayed on screen using printf statement. Then third for loop expression (count++)
will be executed, incrementing value of count by 1. Again second expression (count<5) is evaluated
and depending on its result, body of for loop will be executed. In our case five times body part

will be executed displaying five stars " * * * * * " on the screen.

Syntax of For Loop

for ( expressionl; expression2; expression3)

{
Statement-block;

}

The header of for loop contains three expressions separated by semicolons in parenthesis. All these
expressions are optional. Statement-block which is also known as body of for loop may contain
simple statement or compound statement. Following figure 14.2 shows the flowchart of for loop.

l Entrv

Expressionl

/ e
o

-

il “
<_ Expression2
T
‘“\‘_HH /

-~

False

Exit

Expression3

I

Statement-block

Figure 14.2 : Flowchart of for loop

As shown in figurel4.2, the steps of executing for loop are as follows :

Step 1 : Evaluate expresisonl. The expressionl will be evaluated only once when the for loop starts.

Step 2 : Evaluate expresison2. If its value is false then terminate the loop.

Step 3 : If expression2 is evaluated to true then execute the statements in the body of loop.

Step 4 : Evaluate expression3.

Step 5 : Go to Step 2.
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Note following important points related to for loop :

e expressionl works for initializing value of counter variable that is used to control the number
of times a loop is to be executed. This variable is known as control variable.

e expression2 works as test condition. A control variable is used for checking loop terminating
criteria.

e expression3 works for incrementing or decrementing value of control variable.
Nested for loop

Nested for loop means using one for loop within another for loop. Let us try to understand this
concept using example14.2. This example prints the following pattern for given number of lines. For
example if number of lines are 4 then display output as follow:

1

12
123
1234

Figure 14.3 gives the code listing of the example 14.2 while figure 14.4 shows its output.

8OO 11-2.c- SciTE

File Edit Search View Tools Options Language Buffers Help

11-2.¢
f* Example 2: Program to illustrate the use nested for loop.*
int main()
{
int i, j, lines; {{ declaration of variables
printf{"Enter number of lines : "); [ message to user
scanf("%d", &lines); | stores value in lines variable
for(i=1:i<=lines: i++) // Outer loop, repeat number of lines time
{
for(j=1;)<=i;j++) [/ inner loop for printing numbers from 1 to value of i
{
printf{"%d *, j); /| print value of j
}
printf(*\n"); {/ move cursor to next line
}
return 0O;
}
f* End of Program *

Figure 14.3 : Code listing of Example 14.2
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2 ©@® kpp@ubuntu: ~
File Edit View Terminal Help

Kpp@ubuntu:~$ gcc 11-2.c
Kpp@ubuntu:~% ./a.out
Enter number of lines

ntu:-~$ [

Figure 14.4 : Output of Example 14.2

Explanation

The program contains outer for loop with control variable i, which is executed 'lines' number of
times by varying value of i 1 by 1 up to the value of lines. For each i in the outer loop, inner
loop with control variable j is executed i times, and display numbers varying 1 by 1 up to i. After

printing i numbers in line i, printf("\n") statement of outer loop will bring cursor on the next line.

This enables the next line number to be printed in new line.

Use of Comma Operator in for Loop

In for loop we can initialize more than one parameters using comma operator. Similarly we may

use comma operator to increment or decrement various variables in a for loop. Let us try to understand
the use of comma operator using example14.3. Figure 14.5 gives the code listing of the example

14.3 while figure 14.6 shows its output.
86 11-3.c-SciTE

File Edit Search View Tools Options Language Buffers Help

}

* End of Program *

11-3.c
* Example 3: Program to illustrate the use comma operator in a for loop
to print the addition table.*
int main()
{
int i, j, number; declaration of vanables
printf{"Enter number of lines in a table: "); // message to user
scanf{"%d", &number); stores value in number variable
for ( i=0, j=10; i = number; i++, j- =)
{
printf(*%d + %d = %d\n", i, j, i +j);
}
return 0;

Figure 14.5 : Code listing of Example 14.3
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2 ©@® kpp@ubuntu: ~
File Edit View Terminal Help

Kpp@ubuntu:~% gcc 11-3.c
Kpp@ubuntu:~$ ./a.out

Enter number of lines in a table: 5
@ + 10 = 10

1 10
2 = 10
3 = 10
4 = 18
k

pp@ubuntu:-% E

Figure 14.6 : Output of Example 14.3

Note that in example 14.3 we have initialized two variables i=0 and j=10. Also we are incrementing
1 with value one and decrementing j with value 1 in the same for loop. Based on the input given
we will get output as shown in the example.

The While Loop

When number of iteration cannot be pre-determined and when loop terminating condition is to be
tested before entering the loop, at that time use of while loop is more suitable. For example,

e Find sum of all numbers entered until user enters zero
e Display menu options and take proper action until user select exit option
Syntax of While Loop
while (test expression)
{
statement-block; /* body of while loop */

}

Flow chart of execution of while loop is shown in figure14.7.

Entrv

-

)

- .

" Test True i
- - . Statement-block Body of loop
~._Expression -, "
~_ >
o
False
Exit

Figurel4.7 : Flowchart of while loop
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As seen in the figurel4.7, it evaluates the test expression first. If test expression is evaluated to
true, then body of loop containing statement-block is executed. Again program evaluates the test
expression. This process is repeated until the test expression is evaluated to false. When test expression
is evaluated to false then loop is terminated and control is passed to the next statement after the
loop in a program. Body of loop may contain simple or compound statement.

Note that as we are checking condition at the entry point, it is known as entry-controlled loop.
If test expression is evaluated to false, the body part will not be executed at all.

Let us try to understand the use of while loop using example 14.4. The program given in example14.4
finds sum of all numbers entered until user enter zero. Figure 14.8 gives the code listing of the
example 14.4 while figure 14.9 shows its output.

9O 11-4.c- SciTE

File Edit Search View Tools Options Language Buffers Help

int main()
{
int number, sum=0; /f declaration of variables
printf{("Enter 0 to exit from program.\n");
printf{“Enter your number : *}; message to user
scanf{“%6d", &number); / stores value in number variable
sum = number;

while{number 1= 0)

{
printf{*Enter your number : *); message to user
scanf{"%:d", &number); ! stores value in number vanable
sum = sum <+ number;

}

printf{*The sum of entered numbers : %d \n*, sum});

return 0;

Figure 14.8 : Code listing of Example 14.4

2 © @ kpp@ubuntu: ~
File Edit View Terminal Help
kpp@ubuntu:~$ gcc 11-4.c

kpp@ubuntu:~$ ./a.out
Enter © to exit from program.

Enter your number : 5

Enter your number : 10

Enter your number : ©

The sum of entered numbers : 15
kpp@ubuntu:~$ []

Figure 14.9 : Output of Example 14.4
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Explanation

First statement after main function declares two variables required in the program. The second
statement informs user about how to exit from the program. Third and fourth statement displays
message and read a number from the user respectively. Fifth statement assigns the value of number
variable to sum variable. In sixth statement, we check the test condition i.e. value stored in number
variable is not equal to zero. When this test condition evaluates to true, statement number seven
and eight displays message and read a number from the user respectively. The tenth number of
statement will be adding the entered number into the sum variable. After this again test condition
of while loop will be evaluated. When test condition is evaluated to false, the program executes
the tenth statement displaying the sum of all the numbers entered by the user.

The do-while loop

We have seen that in while loop, the test expression is checked before executing body of loop.
There are certain cases where we may want to execute body of loop before test expression. The
do...while loop should be used when the test expression is to be checked after executing body
of loop. As we are checking test condition at the end of loop, the do...while loop is a kind of
exit-controlled loop. Note that in do...while loop, body of loop will be executed at least once.

Syntax of do...while loop
do

{
statement-block; /* body of loop */

}

while( test expression);

Flow chart of do...while loop is shown in figure14.10.

Entrv

Test
Statement-block | >_,
atement-blo E— ExprESEion/
P True

False

Bodyv of loop

Exit

Figure 14.10 : Flowchart of do...while loop

As seen in the figure14.10 the body of loop containing statement-block is executed first. Then it
evaluates the test expression. If the test expression is evaluated to true then body of loop containing
statement-block is executed again. After executing statement-block, once again text expression is
evaluated. This process is repeated until the test expression is evaluated to false. When test expression
is evaluated to false then loop is terminated and control is passed to the next statement after the
loop in a program. Body of loop may contain simple or compound statement.
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Let us try to understand the use of do..while loop using example 14.5. Program given in the
example14.5 will find sum of all numbers entered by the user, until user enters zero using do...while
loop. Figure 14.11 gives the code listing of the example 14.5 while figure 14.12 shows its output.

8@@@ 11-5.c-SciTE

File Edit Search View Tools Options Language Buffers Help

11-5.c

* Example 5: Program to illustrate use of do...while loop.*

int main()
{
int number, sum=0; /| declaration of variables
printf("Enter 0 to exit from program.\n");
do
{
printf("Enter your number : "); / message to user
scanf("%d", &number); | stores value in number variable
sum = sum + number;
} while(number 1= 0);

printf(*The sum of entered numbers : %d \n", sum);
return 0;
}

*End of Program *

Figure 14.11 : Code listing of Example 14.5

2 ©©® kpp@ubuntu: ~
File Edit View Terminal Help

kpp@ubuntu:~$%$ gcc 11-5.c
kpp@ubuntu:~$ ./a.out
Enter 0 to exit from program.

Enter your number : 3
Enter your number : 4
Enter your number : ©

The sum of entered numbers
Kpp@ubuntu:-~$% [

Figure 14.12 : Output of Example 14.5
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Explanation

First statement after main function declares two variables required in the program and initializes one
of them. Second statement displays the message about how to exit from the program. At statement
three the do...while loop starts. Statement fourth and fifth displays message and read a number
from user respectively. Statement sixth adds number entered by user into sum variable. Statement
seven evaluates the test condition. Statement fourth to sixth is executed repeatedly every time when
test expression is evaluated to true. When test expression is evaluated to false, the program executes
the eighth statement displaying the sum of all the numbers entered by the user.

Nested Loops

Nesting of different types of loops is possible by using one loop control structure within another,
irrespective of the type of loop control structures used. For example, in for loop, while or do...while
loop can be used. For example, display all prime numbers between 1 and 100. Loop for numbers
can be written using for loop. Within this loop, while loop can be used to determine whether number
is prime or not.

Selecting a Loop

So far in this chapter, we have discussed three looping construct for, while and do..while of C programming
language. To select the more appropriate loop for our program, we may use the following steps :

e For a given problem, identify whether entry-controlled or exit-controlled loop is required.

e For entry controlled loop, we may use for or while loop construct. Use of for loop is
advisable for counter based exit condition.

e For exit controlled loop, we have choice of do..while construct.

Also while using any loops in our program following three important points are to be considered
carefully to avoid miscellaneous behavior of a loop:

e Initialization of loop counter

e To test exit condition to come out from the loop

e Incrementing or decrementing loop counter
Skipping a Part of Loop

During execution of a program, sometimes we may want to skip some of the statements or iterations
of the loop. This is possible in C language by using following statements :

(1) break statement
(i) continue statement
The break Statement

Sometimes during execution of any loop, we may want to terminate loop instantly without even
execution of other statements of loop. This is possible using the break statement. The break statement
in C programming language has following usages :

e When the break statement is encountered inside the loop, the loop is immediately terminated
and program control executes the next statement following the loop.

e The break statement can also be used to terminate a case in the switch statement.
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In case of nested loop, the break statement will stop the execution of currently executing loop and
starts execution of next statement after the block of code.

Example14.6 shows how the break statement works in a program. Figure 14.13 gives the code
listing as well as output of example 14.6.

0O®O 11-6.c*SciTE

File Edit Search View Tools Options Language Buffers Help

11-6¢c*
[* Example 6: Program to illustrate use of the break statement. ¥ gcc 11-6.c
210 18 <51 | }QCC 11"'5.{
>Exit code: 0
int main () Ja.out
{ _ _ >.Ja.out
int number = 1; 1 Value of number is 1
?‘h““{ number < 10) Value of number is 2
. . Value of number is 3
printf(“Value of number is %d\n", number); V. "
alue of number is 4
number = number + 1} :
. : ; Value of number is 5
'{ﬂ number > 5) >Exit code: 0
break: /| statement will terminate the loop
}
}
return 0;
}
* End of Program®
Figure 14.13 : Code listing and output of Example 14.6
Explanation

First statement after main function initializes an integer variable. The test condition in while statement
1s written to execute loop nine times. The printf statement inside loop will print the value of number
variable. After printing value of number variable it is incremented by 1. Next, if statement will be
executed. But during execution of program when if statements is evaluated to true, the break statement
executes; causing termination of while loop. Hence in our program, printf statement inside the while
loop will be executed only five times.

The continue Statement

The continue statement works to some extent like the break statement. Instead of forcing termination
of loop, however, continue statement forces the next iteration of the loop to take place, skipping
any code in between.

For example, in for loop, continue statement causes the conditional test and increment portions of
the loop to execute. For the while and do...while loops, continue statement causes the program
control passes to the conditional tests.

Let us see example14.7 which shows how continue statement works in a program. Figure 14.14
gives the code listing and output of example 14.7.
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006 11-7.c - SciTE

File Edit Search View Tools Options

11-7.c

* Example 7: Program to llustrate the use of continue statement. * gecc 11-7.¢
ginclude <stdiohs >gce 11-7.c
=Exit code: 0
int main () Ja.out
{ > fa.out

int number = 1;

Value of numberis 1
printf{*value of number is %d\n*, number);

Value of number is 2

while(number = 6) Value of number is 4

( Value of number is 5
number = number + 1; "I.I"alu_E of nu_r'nl:rer is 6
ifi number == 3) =Exit code: 0
{
continue; statement skip the current iteration of the loop
}
printf{"value of number is %d\n"; number);
}
return 0;
}
* End of Program®/
Figure 14.14 : Code listing and output of Example 14.7
Explanation

First statement declares and initializes a number variable required in the program. Second statement
prints value of number variable. The test condition in while statement is written to execute loop
five times. Inside while loop, the number is incremented by value 1. After this the if statement checks
the test condition. When it is evaluated to true, the continue statement executes, which terminates
the current iteration of while loop. Hence value of number 3 will not be printed. Program executes
next iteration of loop causing program to print value of number variable 4, 5 and 6.

The Infinite Loop

Any loop in a program becomes infinite loop if it runs forever and program control never comes
out of it. The loop becomes infinite due to non availability of exit condition in the logic of loop.
Observe the program code logic of example 14.8 shown in figure 14.15.

8®® 11-8.c-SciTE

File Edit Search View Tools Options Language Buffers Help

11-8.¢c

f* Example 8: Program to illustrate infinite loop.* This for loop will run forever.....
#include <stdia.l This for loop will run forever.....
This for loop will run forever.....

int main () This for loop will run forever.....
{ This for loop will run forever.....
for(::) This for loop will run forever.....

{ . ) This for loop will run forever.....
printf{® This for loop will run forever....\n" ); This for loop will run forever.....

:etum e This for loop will run forever.....

} . This for loop will run forever.....
This for loop will run forever.....
This for loop will run forever.....
This for loop will run forever.....
This for loop will run forever.....
This for loop will run forever.....
This for loop will run forever.....

/* End of program®*

Figure 14.15 : Code listing and output of Example 14.8
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Explanation

When we compile and execute this code it will runs forever. In C program for loop all three expressions
are optional. When the conditional expression is absent inside for loop, it is assumed to be true.
We may have initialization expression and increment expression inside for loop, but C program runs
forever when we use for( ; ; ) construct. Note that you may use CTRL + C keys to terminate
your infinite loop.

Summary

In this chapter we had learnt that how C languages offers loop control structure allowing
programmers to execute a statement or group of statements multiple times. We had learnt three
basic loop control structure (for, while and do...while) provided by the C language. We had
discussed that how entry controlled and exit controlled loops are useful in our programs. We
had also learnt that how nesting of various loops can be performed. At the end of chapter we
had learnt that how during execution of a program; we can skip some of the statements or iterations
of the loop using break and continue statements.

EXERCISE
Explain the syntax of for loop construct with suitable examples.
What do you mean by looping statement ? State use of looping statement in a C program.
What is the difference between while and do-while loop ?

Describe how to skip part or a loop using break and continue statement.

MU A

What do you mean by entry controlled and exit controlled loop ? Give suitable example for
the same.

6. Fill in blanks :

(a) Depending on the place of control statement in loop, it can be classified as

controlled and —___________ controlled loop.
(b) The for loop is example of ____________ controlled loop.
(¢) The do-while loop is example of ______________ controlled loop.
(d) In exit controlled loop, body will be executed —_____________ time before exiting from
the loop.
(e) The —___________ statement causes immediate exit from the loop control structure.
() The —________ statement skips the subsequent statements of the loop and continues

the next iteration of the loop.
7. State True or False :

(a) Within for loop do...while loop cannot be used.

(b) Execution of break statement inside the loop immediately terminates the
execution of program.
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(©
(d)
(e)
®
@

Initialization, test condition and increment parts are optional in a for loop header.

The break statement cannot be used to terminate a case in the switch statement.

Initialization, test condition and increment parts are separated by a commas.

For every while clause, there must be a do.

For every do clause, there must be a corresponding while.

Choose the correct option from the following :

(1) How many times printf statement is executed in the following program segment ?

2

3)

int numl = 3, num?2 = 6;
while(num1 < num?2) {

printf(" Hello Students...");

numl = numl + 1;
}
(@ 1 (b) 2 (© 3
What is the output of following program segment ?
inta=2>5,b=10;
do
{

a=a+ 1;

}while( a < = b);
printf(" %d", a);
(@) 10 ®) 9 © 1
What is the output of following program segment ?
int main( ){
int i;
for(i = 0; 1 < 10; i++);
printf("%d", 1);
}
(a) 0123456789 (b) 9 () 10

d) 6

d) 15

(d) Error
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(4) What is the value of a number variable after execution of following code ?
int number = 1;
while(number < 5){
number = number + 1;
if( number = = 3) {

continue;
}
}
(a) 1 (b) 3 () 5 (d) None of these
LABORATORY EXERCISE
1.  Change the following for loop into its equivalent while loop

(a) for(number=0; number <5; number++) {

printf("%d", number);

}
(b) for(number=5; number > 0; number- -) {

printf("%d", number);

}
Write a program to demonstrate use of the compound statement within a while loop.
Write a program to find the sum of first 100 integers using for loop.

Demonstrate the use of while loop to find the sum of first 100 even integers.

U

Write a program to print following pattern for a given number of lines. For example, if number
of lines entered are 4 then out is as under:
*

¥ ¥k ¥ ¥ X ¥
* ¥ ¥ X ¥
*
*

6.  Write a for loop program for printing following series of numbers on screen.
(@ 1, 3,5,7,09, 11 (b) 1, 2, 4, 8, 16, 32, 64
(c) 10, 8, 6, 4,2, 0 d -10, -8, -6, 4, -2, 0
Write a program to display ASCII value of uppercase and lowercase letters.

8.  Write a program to count and display the number of characters entered by user until user
enters 'Z';
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In C programming, so far we have used only basic data types, namely int, float, char, double, etc.
These types of variables can store only one value at a time. To process one value we need one
variable in a program. If we want to process five different values, we need five different variables.
Now imagine the program where we want to handle very large amount of data. To handle such
kind of situations, C supports a special kind of data type called an array. In this chapter we will
learn how to use different types of an array available in C language.

Need of Arrays
Imagine some of the following real life situations for which we want to write a C program :
e Maintain Marks of all the students of class
e Maintain Cost of all the products of Super Market
e List of employees and their contact numbers
e Maintain height and weight of each student of class

To handle marks of each student, instead of declaring different variables, such as marks0, marks1,
marks2, marks3, marks4, .... and marks59, we may declare one array variable such as marks[60].
To refer individual student's mark now we can use variable like marks[0], marks[1], marks[2] ...
and so on. In computer memory array of marks[59] will look like the one shown in figure 15.1.

First Second Third Last
element element element e 2 element
marks[0] marks[1] marks[2] marks[3] : marks[39]

Figure 15.1 : Sample Structure of Array in Memory
Note following important points related to an arrays.
e It is a collection of elements having same data type.

e ltis a fixed-size sequential collection of elements. An array element occupies contiguous
memory locations.

e The element of an array is accessed by an index number. The index number contained
within square brackets is also known as subscript.

e A subscript number must be an integer or an integer expression.
e The subscript number starts with zero.

Types of Arrays

The arrays in C language can be classified in to following two categories :
(1) Single or One dimensional array

(i) Multidimensional array
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The single dimensional array may have one row or one column while multidimensional array has
one or more rows and one or more columns. The number of rows and columns are specified by
user as per the program requirement. We will discuss only one and two dimensional arrays offered
by the C language.

Declaration of Single Dimensional Array

To declare an array in C language, we specify the type of data which we want to store in the
elements and the number of elements to be stored in an array as follows:

datatype arrayname [ size J;

e datatype: It specify the type of elements that an array stores. If we want to store characters
in an array then type of an array is 'char'. In the same way to store integers, type of
an array is 'int'. The datatype can be any valid C language data type.

e arrayname: This is the name given to an array variable by the programmer. It can be
any string but it is usually suggested that some meaningful name should be given to an
array. The array name should be in context with what is being stored in that array in
a program.

e size: The value of size indicates the number of elements the array can stores. The size
must be an integer constant greater than zero.

For example, to store marks of 60 students, we may use following statement :
int marks[60];

Note that the marks array declared here will be able to contain only 60 integer values. The example
of arrays that can store characters, floating point values and very large values (double) is shown
in the declarations below:

char strings[20];
float percentages[20];
double numbers[20];
Assigning Values to Single Dimensional Arrays
C language allows array initialization in two different ways:
@) Compile time array initialization
(i) Runtime array initialization
Compile Time Array Initialization

An array can be assigned values similar to a normal variable at the time of declaration, the general
syntax to set the values of various array elements is as follows:

datatype arrayname[size] = { valuel, value2, .... , valueN };

Here valuel, value2, .... , valueN provide the initial values for successive elements of the array.
Following is the example where we specify size and set values of all elements of arrays.

int marks[5] = {60,65,70,75,80};



This will declare an array variable marks that can store five elements with the values set as:
marks[0]=60, marks[1]=65, marks[2]=70, marks[3]=75 and marks[4]=80. During such declaration,
if list of values are less than the size of an array, then only specified number of elements will be
initialized and remaining elements will be initialized to zero. For example, the declaration

int marks[5] = {60,65,70};

will initialize first three array elements as marks[0] = 60, marks[1] = 65 and marks[2] = 70. The
remaining two array elements marks[3] and marks[4] will be initialized to value zero.

If the array elements are assigned value at the time of declaration itself then specifying size is optional.
If we don't specify the size, compiler will automatically calculate the size by counting total number
of values written inside the curly bracket { }. For example, the following statement

int marks[ ] = {60,65,70,75,80};

will declare the marks array containing five elements whose values are initialized with the values
given in the curly bracket.

Let us learn the concept of compile time initialization of one dimensional array with example15.1.
Figure 15.2 gives the code listing and output of the example 15.1.

2©®@® 12-1.c- SciTE

File Edit Search View Tools Options Language Buffers Help

12-1.c
* Example 1: Program to illustrate compile time initialization of gcec 12-1.c
one dimensional array.® >gcc 12-1.c
>Exit code: 0
o e i i Ja.out
int main() > fa.out
{ 10
int number|5] = {10,20,30,40,50}; // Compile time initialization 20
int i; 30
for{i=0;i<5;i++) /I Loop to display array elements 40
{ 50
printf(* %d \n", number[i] ): =Exit code: 0
}
return O;
}
* End of Program®
Figure 15.2 : Code listing and output of Example 15.1
Explanation

The first line after main function declares an array called number and initializes all array elements
with list of values given in curly bracket at compile time. The for loop will display the individual
elements of a number array.

Runtime Array Initialization

When we need to read data from user while executing our program, we can use runtime array
initialization. The code given in example15.2 will allows user to enter marks of five different students
at runtime of the program. The program also demonstrates how to use stored values from the array.

286 Computer Studies : 10



Figure 15.3 gives the code listing of the example 15.2 while figure 15.4 shows its output.
28060 12-2.c*SciTE

File Edit Search View Tools Options Language Buffers Help

* Example 2: Program to illustrate runtime array initialization and accessing values
from one dimensional array. Program will read marks of five students and display the

average marks.*

int m;'iiln{]-

{
int marks[5], i, total=0;
for(i=0;i<5;i++) loop to read marks of five students
{

printf("Enter marks[%d] :", i);
scanf{"%d", &marks[i]);

}
for{i=0;i<5; i++) loop to find total marks
{
total = total + marks[il;
}
printf{("\nThe average marks of students are %d. \n", totalfs);
return 0;
}
f* End of Program®
Figure 15.3 : Code listing of Example 15.2
2 ©® kpp@ubuntu: ~
File Edit View Terminal Help
kpp@ubuntu:~$ gcc 12-2.c
kpp@ubuntu:-% ./a.out
Enter marks[0] :5
Enter marks[1l] :10
Enter marks[2] :15
Enter marks[3] :20
Enter marks[4] :25
The average marks of students are 15.
Kpp@ubuntu:-% I
Figure 15.4 : Output of Example 15.2
Explanation

The first for loop in the program will read marks of five students. The second for loop will find
the total marks by reading individual elements of marks array. The last printf statement will display
the average marks of the students.

String as a Character Arrays

A string is a series of characters that is normally treated as a single block. C language does not



provide the string as inbuilt data type. However it allows us to represent string as a character array.
A string variable is any valid C variable name and it is always declared as the character array.
The general form of string declaration is:

char stringname[ size ];

Here the size indicates the number of characters in the variable called stringname. Followings are
some of the valid string declarations:

char student_name[20];
char city[50];
char state[20];

Note that strings in a C language are terminated by the special character called null character (\0");
this helps the program to identify the end of the string. Since strings are terminated by the null character
\0', we require one extra storage location in the character array to accommodate all the characters
of strings.

Similar to numeric arrays, character arrays can also be initialized at compile time and at run time
of a program. Character array initialization can be possible in following different manners:

char student_name[6] = "PURVA'';
char student_name[6] = {'P', 'U', 'R', 'V', 'A', \0'};

The reason behind keeping 6 elements in student_name array is that the string PURVA contains
five characters and one element is used for null character \0'. Note that when we initialize the character
array by listing its elements, it is necessary to specify null character "\O' at the end of string. We
can also declare character arrays without specifying size as follow:

char state[ ] = {'G', 'U", ' J', 'A', 'R", 'A", 'T', \0' };

In this case the character array state will be declared and initialized with eight elements. Using following
statements we can refer previously discussed character arrays.

printf('"'The name of student is %s'', student_name);

printf("'The name of state is %s'', state);

printf(''The first character of your name is %c'', student_name[0]);
Multidimensional Array

The single dimensional array keeps track of information in linear order. However, the data associated
with certain real life systems (such as digital image, a chess game board, matrix, etc.) are available
in two dimensions. To think about this type of system in a program, we need a multi-dimensional
data structure.

C language allows us to create multidimensional array. As mentioned earlier, multidimensional arrays
have more than one rows and columns. We can create two dimensional, three dimensional, or N-
dimensional array in C. The simplest form of the multidimensional array is the two-dimensional array.
The two dimensional array have row index as well as column index. We will discuss only the two
dimensional arrays in this chapter.
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Declaration of Two Dimensional Arrays

So far we had discussed one dimensional array that can store a list of values in it. There are many
situations in real life where we may want to store data tables. Consider the case given in the table
15.1. It shows the details about sale of an item by different salesmen from Monday to Friday.

Monday Tuesday Wednesday Thursday Friday
Salesmanl 100 150 200 250 200
Salesman2 200 250 300 350 300
Salesman3 150 200 250 300 250

Table 15.1 : Sales details

The table contains a total 15 different values. Here use of one dimensional array is not advisable.
Better option is to use two dimensional arrays. The table 15.1 can easily be represented by using
two dimensional arrays of C. The two dimensional arrays are declared as follows:

datatype arrayname [row size ][column size];

The row size and column size must be an integer constant greater than zero and datatype can
be any valid C language data type. Note that in C language, the multidimensional arrays are row
major. In other words, the first bracket in the declaration of an array specifies number of rows.

To store the data shown in table 15.1 we can declare a two dimensional array as under:
int sales[3][5];

Here row size=3 which is used to refer salesman (Salesmanl = 0, Salesman2 = 1, and Salesman3
= 2) while column size=5 which is used to refer days. (Monday = 0, Tuesday = 1, Wednesday
= 2, Thursday = 3 and Friday = 4) We have assumed that unit sales values are in integer only.
Figure 15.5 shows the sample memory layout of the Sales details.

Column mdex that refers 1o davs
L
0 1 2 3 4
[ Value at

0 100 150 200 250 200 —— sales[0][4]
Row :
index that - i X
tefersto ) 1 200 250 300 350 300
salesman

2 150 200 250 300 250

Figure 15.5 : Memory layout of Sales details

Now to check the sales of item done by Salesmanl on Monday we may use array element sales[0][0].
The value stored at sales[0][0] is 100. Similarly to check the sales of item done by Salesman2
and Salesman3 on Monday, we may use array element sales[1][0] and sales[2][0] respectively. As
shown in figure 15.5 the value stored at sales[0][4] is 200 and it refers to the sales of item done
by Salesmanl on Friday.



Initializing Two Dimensional Arrays

Like single dimensional array, we can also initialize two dimensional arrays at compile time and runtime
of a program.

Compile Time Initialization of Two Dimensional Arrays
The compile time array initialization of table 15.1 can be performed in a program as under:
int sales[3][5]={

{100, 150, 200, 250, 200},

{200, 250, 300, 350, 300},

{150, 200, 250, 300, 250}

1

The nested inner curly braces, which indicate the intended salesman row, are optional. The following
initialization is equivalent to previous example:

int sales[3][5]={100, 150, 200, 250, 200, 200, 250, 300, 350, 300, 150, 200, 250, 300, 250};
Run Time Initialization of Two Dimensional Arrays

The run time array initialization of data shown in table 15.1 can be performed using program segment
given in code listing 15.1.

int sales[3][5], row, column;

for( row = 0; row < 3; row++) {
for (column = 0; column < 5; column++){
printf("Enter sales item [%d][%d]:", row, column);

scanf("%d", &sales[row][column]);

Code Listing 15.1 : Program segment to add data at runtime

The program segment declares two dimensional array sales with three rows and five columns. The
logic given in for loops will read total fifteen different values for sales array. Individual elements
of sales array can be displayed on screen using the program segment given in code listing 15.2.

for( row = 0; row < 3; row++) {
for (column = 0; column < 5; column++){

printf("[%d][%d] : = %d \n", row, column, sales[row][column]);

Code Listing 15.2 : Program segment to show contents of array
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Example of Two Dimensional Arrays

Let us now understand a program to illustrate runtime array initialization and accessing values from
one and two dimensional arrays. The program will declare two dimensional arrays for maintaining
marks of students. The code of this program is given in code listing 15.3, along with its output.

/* Example 3: Program to illustrate use of one and two dimensional array. The program will
maintain marks of two students in three quizzes using two dimensional arrays. The total marks
of each student will be displayed.*/

#include<stdio.h>
#define STD 2 /*Number of rows for student data*/
#define QUIZ 3 /*Number of columns for quiz data*/

int main(){
int marks[STD][QUIZ]; /* Marks array for 2 students and 3 quizzes */
inti, j, total_quiz[STD] = {0};

for(1=0;1< STD; i++) /* Loop for student row */
{
for(j =0;j < QUIZ; j++) /* Loop for quiz column */
{

printf("Enter marks of student %d in quiz %d: ", 1+1, j+1);
scanf("%d", &marks[i][j]); /¥ Reading marks of quiz */
total_quiz[ i] = total_quiz[ 1] + marks[ i][ j];

}

/* Logic to print student no., quiz marks and total... */

for (1=0;1<QUIZ; i++) /* Loop for printing quiz number... */
{

printf(" \tQuiz %d" ,i+1);
}

printf(" Total \n");
for(i=0;1< STD; i++) /* Loop for student row */
{
printf("Student %d:", i+1);
for(j =0; ) < QUIZ; j++) /* Loop for quiz column */

{
printf("%d \t", marks[i ][ ]);
}
printf("%d \n", total_quiz[ i]);

}

return O;
}
/* End of Program*/
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Output:

Enter marks of student 1 in quiz 1: 20
Enter marks of student 1 in quiz 2: 30
Enter marks of student 1 in quiz 3: 40
Enter marks of student 2 in quiz 1: 50
Enter marks of student 2 in quiz 2: 40
Enter marks of student 2 in quiz 3: 20

Quizl Quiz2 Quiz3 Total
Student 1: 20 30 40 90
Student 2: 50 40 20 110

[P s st st st sheshe s s sk st st sheshe ke e s st stesfesheske ke s sk stesfesfeshe ke sk sk st st st sheske sk sk st st st sfeske s sk st st ste stk sk st stestesteokoskoskokestolostolokoskek sokok /

Code Listing 15.3 : Code and output of example 15.3
Explanation

Here we have used two symbolic constants STD and QUIZ in our program. STD refers to the
number of students to be maintained in a program. QUIZ refers to the number of quizzes to be
maintained in a program. We have declared two dimensional array marks to maintain quiz marks
of students. One dimensional array total_quiz is declared for storing total marks of all quizzes by
a student. At the time of declaration of total_quiz, all elements are initialized to zero. Two counter
variables i and j are declared to repeat for loop body statements as per our requirement.

A nested for loop is used to read quizzes marks of students. Within the loop we had calculated
total marks of all quizzes by a student. The remaining for loops are used to display output appropriately
on the screen. The given program will be able to maintain two students' marks for three quizzes
only. But we can make our program more dynamic by changing values of STD and QUIZ variable
in our program.

No Array Bound Check

Arrays are one of the strength of C language but it is important to note that there is no array bound
check in C language. Array bound check means checking the boundaries of array declared in a
program. Consider the following array declaration statement:

int number[5];

This will declare an array variable number capable of storing five integer values. We can access
individual array elements by using number[0], number[1].....number[4]; C provides power to the
programmer to write any index value within the [ | of an array. This means we can access number|[-
1] and also number[6] or any other illegal index location. As there is no bound check of array
index, we will not get any error but the program will give us the garbage data or it will crash.
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Summary

In this chapter we had learnt important characteristics related to use of one dimensional and two
dimensional arrays in C. We need to remember that the array datatype can be any valid C language
data type. In array declaration the subscript number must be an integer or integer expression.
An array index number starts with zero. Character arrays (string) are terminated by the special
null character \0'. There is no array boundary check in C language. It is programmer's responsibility
to refer correct array index number in a program.

EXERCISE
1.  Give the advantages of using one dimensional array in a program.
State the difference between one and two dimensional arrays.

What do you mean by runtime and compile time array initialization of an array?

0 » b

Find errors, if any in the following code, correct it and write the output.
(a) #include <stdio.h>
int main( ) {
int num[3][3] = {{1, 2}, {3, 4} };
printf("%d \n", number[1][1]);
return O;
}
(b) #include<stdio.h>
void main()
{
char str[ | = 'INDIA'
printf("%c Y%c %c %c c", str[0], str[1], str[2], str[0], str[4]);
}
5. Fill in blanks :
(@) The two-dimensional arrays have rows and
(b) An array element occupies ___________ memory locations.

(©) Index number contained within square brackets of an array is also known as

(d) A subscript number must be an integer or —__________ expression.

(e) Strings in a C language are terminated by the special character



(a)
(b)
(©
(d
(e)
®
€y

)

2

State True or False :

An array can be initialized only at runtime of a program.

The C array index number starts with one.

The simplest form of multidimensional array is one-dimensional array.

C language provides the string as inbuilt data type.

First bracket in the declaration of two dimensional arrays specifies number of rows.
The statement: int temperature[6] = {35, 32, 42}; is valid array initialization.

The statement: int num[ | = { {1,1}, {2,2}}; is valid initialization.

Choose the correct option from the following :

What happens if a C program tries to access a value from an array element whose

subscript exceeds the size of array ?
(a) The element will be set to 0.
(b) The compiler would report an error.
(c) The program may crash or gives garbage data.

(d) The array size increases automatically.

What will be the output of following program segment?

int num([5] = {1, 2, 3, 4, 5};

int i, j;
1 = num[1];
j = num[2];

printf("%d, %d, %d", i, j, num[0]);

@ 1,2, 3 b) 2,3, 1 c 1,2,0 d) 34,5

(3) What will be the output of following program segment ?

int num[5] = {1, 2, 3};
printf("%d, %d", num[0], num[3]);

@ 1,2 (b) 1,0 c 1,3 d 23
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LABORATORY EXERCISE

Write a C program for performing followings tasks :

1.

Read two five by five matrices from the user. Add these two matrices into third matrix and
display the answer on screen.

Read marks of 20 students using an array in a program as shown below:

Roll No Marks
1 60
2 70
20 75

e Display the Roll No. of students having highest marks amongst all.
e Display total number of students having marks greater than 50.

e Display total number of students having marks less than 50.

Read 10 integer numbers in one dimensional array. Display the array elements into reverse
order. For example, if user input is 10, 20, 30, 40 then out output is 40, 30, 20, 10.

Find maximum, minimum and average of N elements of an array.

Read integer values for 3 X 3 Matrix from the user. Calculate and display sum of all elements

of a Matrix.



One of the strength of C language is its ability to define and use functions. Function is a group
of statements that performs a specific task. The function is also knows as method, sub-routine
or procedure. So far we have used number of C functions in our programs. We are familiar with
the use of main( ), printf( ) and scanf( ). They are examples of C functions. Every executable C
program has at least one main( ) function.

The use of function in a program makes it modular. Modularity means partitioning a complex problem
into small sub-problems which are easy to understand and maintain. Once a problem is divided
into small sub-problem, we can write a function for each sub-problem. The problem is then solved
by using all functions together in a program. In this chapter we will discuss various types of C
functions. We will also learn how function can be defined and used in a program.

There are two categories of functions in C.
(1) Library functions or System defined functions
(2) User defined functions

Library Functions

The C language standard library provides many built-in functions that our program can use. They
are also known as system defined functions. For example printf( ), scanf( ), sqrt( ) and cos() are
examples of library functions. Library functions are not required to be written by normal user. These
functions are available in compiled form in C library. Library functions are placed in various header
files. For example, sqrt( ) and cos( ) are related to mathematics hence they are placed in <math.h>
header file. To use any library function, we have to include its corresponding header file in our program.
The list of some known header files and functions in that file are given in Appendix IV of this book.

Let us understand the use of one of the library function through example 16.1. The program uses
inbuilt library function pow( ) that returns x raised to the power of y. Figure 16.1 gives the code
listing and output of the example 16.1.

In the example 16.1, we had used printf( ) function which is defined in <stdio.h> header file. We
had also used pow( ) function which returns the value of 8 raised to power of 2. The pow()
function is defined in <math.h> file.

13-1.c - SciTE

File Edit Search View Tools Options Language Buffers Help

= /* Example 1: Program to illustrate use of pow() library >gcc -pedantic -05 -std=c99 13-1.c -0 13-1
funtion * =Exit code: D
> f13-1

The value of B raised to 2 is 64.000000
=Exit code: D

int main()
-4

float answer;

answer = pow(#,2);
printfi{"The value of 8 raised to 2 is %fin",answer);

return O;

Figure 16.1 : Code listing and output of Example 16.1
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User Defined Functions

The functions developed by user are known as user defined functions. The main( ) is special type

of user defined function in C. The program execution starts from main( ) function. If we write our

program using only main( ) function then it may become large. Testing and debugging of such program

may be become difficult for programmer. If program is divided into small subprograms (functions)

then it is much easier to understand, test and debug it.

Advantages of Functions

Followings are the advantages of using functions in our program :

Dividing program into functions makes understanding and maintenance of the program easier.

Functions written once can be called many times in our program. This reduces the actual
length of program and thus saves memory.

Functions help us to avoid redundant programming of similar tasks.

A function written for one program may be used in other program.

Same function can be used with different values of arguments.

Let us now try to understand how to use different functions in our program. Figure 16.2 shows

control flow of a program that uses multiple functions.

]

PR

main( )
{

function1();

. =
J—_

fanctionl():

function2( );

A
A

A

i

&+----

\q-nao-u-nq--r.-nnq.-.-q..nq-qa-.-oa-—-.t-n-;-

L

Prp————
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Figure 16.2 shows that in main( ), function1( ) is called twice and function2( ) is called once. During
execution of statements in main( ) when control reaches to statement functionl( ), then control is
transferred to the body of function1( ). After executing all the statements inside body of functionl
( ) again control is returned to statement after function1( ) in the main ( ) function. In the same
way again function2( ) and then functionl( ) is called from the main program.

Function Definition

If we want to use user defined function in our program then we have to inform this to compiler.
We can inform the compiler by writing function definition. A function cannot be used without its
definition. In C language, function can be defined using following syntax.

return_data_type function_name (arguments)

{

function statements;

Here return_data_type specifies the type of information return by the function. If the return value
from the function is integer value then return_data_type is int. If function does not return any value
then the return_data_type is void.

The function_name specifies the name of user defined function. The rules for giving name to functions
are same as rules of naming variable. We should give meaningful function name. For example add
() for performing addition, avg( ) for performing average, etc. The arguments show the input values
provided to the function along with their data types. For more than one argument, all arguments
are separated by commas in the function definition. Statements between opening and closing curly
brace are known as function body. Based on requirements in a program, function body may contains
local variable declarations and return statements. We will discuss about variable declaration in function
and return statements later in this chapter.

Note that there is no need to define library function as they are already defined. All user defined
functions needs to be defined as function prototype before being used in a program. Function prototype
means declaration of a function before their use in a main ( ) function.

Function Call

As stated earlier, every C program starts with function main( ). From main( ) functions we are calling
other library or user defined functions. To call a function, use function name with required number
of parameters. Let us look at the example 16.2 which illustrate how to call a function from the

main( ). Figure 16.3 gives the code listing of the example 16.2, its output is shown in figure 16.4.
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O®@® 13-2.c - SciTE

File Edit Search View Tools Options Language Buffers Help

13-2.¢

/* Example 2: Program to illustrate use of function which returns no value

void print_line{ }); [ Function Prototype Declaration

void main( )

{
print_line{ ); [/ Function call
printf(“...Wel Come to the World of C Function...\n");
print_line{ ); [ Function call

}

fi End of main() function

void print_line( )

/ End of print line() function

Figure 16.3 : Code listing of Example 16.2

gcc 13-2.c
>gcc 13-2.¢
>Exit code: 0
Ja.out
>./a.out

=Exit code: 45

Figure 16.4 : Output of Example 16.2
Explanation

In the program one user defined function print_line( ) is used. The print_line( ) statement within
the main function calls this function. The control moves from main( ) to print_line( ) function where
it prints the line pattern, then control moves back to the main( ). The next printf statement in main
prints the message. Next statement in main( ) once again calls print_line( ) function. In the example
print_line( ) function is called twice. As this function does not return any value to the main( ) hence
its return type is void.

The Return Statement

Userdefined functions may or may notreturn any value to the calling function. Toreturn any value to the calling
function, we may use return statement inside function body. The format of return statement is as under :

return; or return (expression);
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The first form of return does not return any value. It returns only control back to the calling function.
When return type of function is void then there is no need to use return statement at the end of
function body.

Look at figure 16.5 that shows the code listing of example 16.3 to understand how the function
returns a value to the calling function. The output is shown in figure 16.6.

Explanation

In figure 16.5 we have used a user defined function add( ); In main( ) function we have declared
a variable called total. When we call the add( ) function from the main( ), the control is transferred
to the add() function. Two local variables are declared namely numl and num?2 in function add.
The next statements within add( ) displays message and read two numbers using printf and scanf
statement respectively. Last statement returns addition of two numbers which is stored in the total
variable of main( ) function. The total is then printed on screen.

BO®O 13-3.c-SciTE

File Edit Search View Tools Options Language Buffers Help

13-3.C
* Example 3: Program to illustrate use of function which returns a value.*

int add( ); /| Function Prototype Declaration

void main( )
{
int total;
total = add( ); // Function call
printf("The addition of two numbers: %d \n", total);

}

| End of main() function...

int add( )

{
int numl, num2;
printf("Enter two numbers: ");
scanf("%d %d", &num1l, &num2);
return(numl + num2);

}

/| End of add() function...

Figure 16.5 : Code listing of Example 16.3
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20 @ kpp@Eubuntu: ~
File Edit View Terminal Help

Kpp@ubuntu:~$%$ gcc 13-3.c
Kpp@ubuntu:~% ./a.out

Enter two numbers: 20 10
The addition of two numbers: 30
Kpp@ubuntu:~$ D

Figure 16.6 : Output of Example 16.3
Scope of Variables

By scope of variable we mean the part of program where the variable is accessible. In C scope
of variables are of two types:

(1) Global variables
(i) Local variables

Figure 16.7 explains the scope of variable in a C program.

int number]: B i L s
void main ( )
{ Borwm,
int total; ¢ Local variable of main( )
i Scopeoftotal is main( )
H =t + Global Variable Declaration
: Scope of number] is main( ) and
functionl () ! functionl ()
{ L L b
intnum; : Local variable of functionl()
! Scope of num is function1()
- -
.
remmm s s

Figure 16.7 : Scope of Variable

Here the variable numberl as it is defined above function main is known as global variable. The
global variable numberl is accessible in both main( ) and function1( ). The local variable int total
variable is accessible only within main( ) and not in function1( ). Similarly the local variable int
num is accessible only within functionl( ) and not in main( ).

Before getting in to the detail characteristics of C function, let us see the figure 16.8 which shows
various components of the function.

As shown in figure 16.8 initially we have defined function prototype as int add(int, int); this shows
that there are two arguments of integer types. Function prototype is discussed later in the chapter.
The void main( ) { .... } is the caller function which calls add( ) function with two actual parameters
numl and num?2. Here user defined function int add( ) indicates that it returns integer value to the
caller function void main( ). Two integer formal parameters "a" and "b" are defined in add( ) function.

Function 301



These formal parameters accept the value sent at the time of calling function from the main( ). The
integer variable result returns the addition of two numbers to the caller function which is stored in
total variable of main( ).

#Zinclude<stdio h>
int add(int, int ); ------ -+ | Function Prototvpe
_‘.,"‘ void main( )
' f
} L
: int numl, num?2, total:
: printf{" " Enter numberl:™);
' scanf("%d”, &numl); - F w Cal
([ Caller | printf(“Enternumber2"); | pasicniin.
: Function scanf("%ed"”, &mum?); !
E o e o d Actual Parameters
" L)
" total =add(num1, num?2);
. * 4
e printf(" The addition of two numbers: %d", total);
)
] Return Tvpe | |Functinn N:mel [ Formal Paramelenl
1 > - =" "";: ““““““““““
.- int add(int a, int b)
' f
i 1 -——
[ Called int result; ' i
. AN result =a +b: -===| Function Body
: return (result):
- E )
* End of Program *

Figure 16.8 : Components of the C functions
Function Prototype

The function prototype is needed when the function is defined after the main( ) in a program. When
we call any function in our program, compiler searches for a corresponding function definition. This
is done to verify whether the function call is correct or not. If function call matches the header
of the function in terms of number of arguments with their data types, it is valid otherwise compiler
issues an error. For example

int add(int, int); which is a prototype of function int add( int a, int b)

Here prototype shows that add( ) is a function having two integer arguments and returns integer
value. The function prototypes are written for each user defined function in beginning of the program.

Function Arguments or Parameters

The basic idea behind using arguments or parameters in functions is to pass data between the calling
and the called function. When the calling function sends the data to the called function it is called
as argument or parameter passing.
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The arguments used at the time of function definition are known as formal arguments. The call to
such function needs same number of arguments to be passed to it at the time of function call. These
arguments are known as actual arguments. The formal and actual arguments should match in number,
type and order. If actual arguments are more than formal arguments, the additional actual arguments
are simply discarded. When actual arguments are less than formal arguments, the unmatched formal
arguments are initialized to garbage value. Also any mismatch in data types of arguments will result
in garbage initialization.

Types/Categories of Functions

Depending on presence of arguments and return value in a function, they fall under following categories:
(1) Function with no arguments and no return values
@) Function with arguments and no return values
@iii) Function with arguments and return values

Function with No Arguments and No Return Values

When function has no arguments and no return value, it falls under this category. The called function
does not receive any data value from calling function. Similarly due to no return value, the calling
function does not receive any data from called function. In short there is no data transfer between
calling and called functions. This is shown in figure 16.9. The dotted line in the figure indicates no
data transfer but only transfer of control.

main( ) No data functionl()
¢ | >
functionl(): Noretum
i = ==
H
h

Figure 16.9 : Functions with no data communications

Example 16.2 explained earlier in this chapter is the example of category function with no arguments
and no return values.

Function with Arguments and No Return Values

The communication between the calling function and the called function with the arguments but no
return value is shown in figure 16.10.

main( ) Arguments | functionl(int x)
.
( (
functionl( a); No retum
-
}
}
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Let us try to understand the example 16.4 which will read a number from user and find its cube
using function. We will send a number from calling function main( ) to called function cube( ) as
an argument. The called function finds the cube and displays it on screen. Figure 16.11 gives the
code listing of the example 16.4 while figure 16.12 shows its output.

£8®6 13-4.c- SciTE

File Edit Search View Tools Options Language Buffers Help

13-4.c
* Example 4: Program to illustrate use of function with arguments and no return value.®*/
void cube ( int ); Function Prototype Declaration
void main( )
{
int number;
printf(“Enter your number: ", number);
scanf("%d", &number);
cube{ number ); Function call
}
End of main () function
void cube(int num1l) Function to find and display cube of a given number:
{
printf("The cube of entered number is : %d \n*, numl*numl*numal);
}
End of cube() function
Figure 16.11 : Code listing of Example 16.4
2 ©® kpp@ubuntu: ~
File Edit View Terminal Help
kpp@ubuntu:~% gcc 13-4.c
kpp@ubuntu:~$ ./a.out
Enter your number: 10
The cube of entered number is : 1000
kKpp@ubuntu:-~$% D
Figure 16.12 : Output of Example 16.4
Explanation

Here main( ) function accepts a number from the user which is stored in to a number variable.
This number variable is passed as an actual argument to the cube( ) function. In cube( ) function
formal argument num1 gets the value of number variable. The cube( ) function then calculate and
display the cube of given number using printf statement.

Function with Arguments and Return Values

Let us understand the two way communication between the calling function and the called function.
The function with arguments and return value is shown in figure 16.13.
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main( ) Arguments | functionl(int x)

function1( a); Retum -n-:t-u-n.:..fanswer}:_

e

Figure 16.13 : Function with two way data communication

Let us try to understand the example 16.5 which will read a number from user and find its square
using sqr( ) function. We will send a number from calling function main( ) to called function sqr()
as an argument. The called function finds the square of number and returns it to the calling function.
Figure 16.14 gives the code listing of the example 16.5 while figure 16.15 shows its output.

0O®® 13-5.c-5cTE

File Edit Search View
13-5.¢
* Example 5: Program to illustrate use of function with arguments and return value.*
int sgr { int ); Function Prototype Declaration
void main{ )
{
int number, result;
printf{"Enter your number: ", number);
scanf{“%d", &number);
result = sgr{ number ); Function call with argument
printf{"The sguare of %d is %d. \n", number, result);
}
End of maini{) function
int 5qr“ﬂt numl) Function to find square of a number and return the answel
{
int answer;
answer = numl * numl;
return {(answer);
}

End o ST nnction

Figure 16.14 : Code listing of Example 16.5

2 ©®@® kpp@ubuntu: ~
File Edit View Terminal Help
Kpp@ubuntu:~-$ gcc 13-5.c

Kpp@ubuntu:~$ ./a.out
Enter your number: 10
The square of 10 is 100.
Kpp@ubuntu:-~$% E

Figure 16.15 : Output of Example 16.5
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Explanation

The main( ) function accepts a number from the user which is stored in to a number variable. Then
number variable is passed as an actual argument to the sqr( ) function. In sqr( ) function formal
argument num]1 gets the value of number variable. The sqr( ) function then calculates the square
and stores it into answer variable. The last statement in sqr( ) return the value stored in answer
variable to the calling function. The caller function accepts the return value and stored it into result
variable. Last statement in the main( ) displays the square of given number on screen.

Summary

In this chapter we had discussed basic concepts related to the C functions. We had seen that
use of function in a program makes it modular. We had learnt that how to use Library and User
defined functions in our program. We had learnt that how to use global and local variables in
our program. We had seen that how function can return a value to the calling function. The basic
idea behind using arguments or parameters in the functions is discussed.

EXERCISE
What do you mean by a function ? State advantages of using a function in a program.
State the advantages of using library function in a program.
What do you mean by scope of a variable ?
State how data/information can be passed to a function.

What is the meaning of function prototype ?

AN S

Differentiate between followings :

(a) Global and Local variables

(b) Formal and Actual parameters

(¢)  User defined function and Library function

7. Find errors (if any) in the following code; correct it and write the output :
(a)

#include<stdio.h>
void draw_line( );
void main( )

{

draw_line;
printf("...Wel Come to the C Function...\n");
draw_line;
}
void print_line( )
{
printf('===================\n");
}

306 Computer Studies : 10



(b)
#include<stdio.h>
int sqr ( int );
void main( )

{

int number = 5, result;

result = sqr( );

printf("The square of 5 is %d.", result);
}
int sqr(int num1)
{

int answer;

answer = numl * numl;

print (answer);

8.  Fill in blanks :
(@ The_____ statement returns the information from a function.

(b) If function does not return any value then its return data type is

(c) The library function sqrt( ) is defined in —__ header file.
(d) The variable declared above main( ) function are called _______ variables.
9. State True or False :

(@) C program functions can pass only one value.

(b)  Function cannot send multiple arguments together.

(¢) Same user defined function cannot be called multiple times from main( ).
(d) The main( ) is also one type of function in C program.

(e) The function prototype declarations for library functions are not required in the beginning
of a program.

10. Choose the correct option from the following :
(1) The main() function in C language is a
(a) User defined function (b) Library function

(¢) Keyword (d) Reserved function
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(2) By default the main() function returns
(a) Char value (b) Float value
(c) Integer value d. Double value
(3) Which keyword is used as a return type when function does not return any value?
(a) int (b) main (¢) void (d) auto
(4) Which of the following is not an inbuilt library function ?
(@) pow() (b)  printf() (¢) sum() (d) sqrt()
(5) What will be the value of variable number?2 after execution of following code :
int main(){
int numberl = 2, number2;
number2 = sqr(numberl);
printf("number2 = %d" ,number2);
return O;
}
int sqr(int n){
return(n*n);

}H/End of program

(a) number2 = 4 (b) number2 = 6
(¢) number2 = 8 (d) number2 = 18
LABORATORY EXERCISE

Write a C program to perform following tasks :

1.

A S

Read an integer number N in main( ) function. Pass the value of N to the function as an
argument. Display the sum of following series using a function for a given N number.

l1+2+3+4+....+N
Write a user defined function which will display Welcome message 10 times.
Define a function which will calculate the x to the power n.
Write a user defined function to find maximum from the given two numbers.

Read a number from main( ), pass it to the user defined function as an argument and display
whether given number is positive or negative.

Read a number in your program and apply library function abs( ), sin( ), cos( ) and
log( ) on it and display the result.

Accept a character arrays (string) from user and display the string in reverse order.
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List of decimal numbers with corresponding octal and hexadecimal numbers

Decimal Number Binary Number Octal Number Hexadecimal Number
,1,2,...,9) o,1) ,1,2,...,7) 0,1,2,...,9,A,B,C,D,E,F)
1 00001 1 1
2 00010 2 2
3 00011 3 3
4 00100 4 4
5 00101 5 5
6 00110 6 6
7 00111 7 7
8 01000 10 8
9 01001 11 9
10 01010 12 A
11 01011 13 B
12 01100 14 C
13 01101 15 D
14 01110 16 E
15 01111 17 F
16 10000 20 10
17 10001 21 11
18 10010 22 12
19 10011 23 13
20 10100 24 14




ASCII Values of Characters

ASCII ASCII ASCII ASCII
Value Character | Value Character Value Character | Value Character

000 NUL 032 blank 064 @ 096
001 SOH 033 ! 065 A 097 a
002 STX 034 " 066 B 098 b
003 ETX 035 # 067 C 099 C
004 EOT 036 $ 068 D 100 d
005 ENQ 037 % 069 E 101 e
006 ACK 038 & 070 F 102 f
007 BEL 039 ' 071 G 103 g
008 BS 040 ( 072 H 104 h
009 HT 041 ) 073 1 105 i
010 LF 042 * 074 J 106 ]
011 VT 043 + 075 K 107 k
012 FF 044 , 076 L 108 1
013 CR 045 - 077 M 109 m
014 SO 046 . 078 N 110 n
015 SI 047 / 079 O 111 0
016 DLE 048 0 080 P 112 p
017 DCl1 049 1 081 Q 113 q
018 DC2 050 2 082 R 114 r
019 DC3 051 3 083 S 115 S
020 DC4 052 4 084 T 116 t
021 NAK 053 5 085 U 117 u
022 SYN 054 6 086 A% 118 v
023 ETB 055 7 087 AW 119 w
024 CAN 056 8 088 X 120 X
025 EM 057 9 089 Y 121 y
026 SUB 058 : 090 Z 122 z
027 ESC 059 ; 091 [ 123 {
028 FS 060 < 092 \ 124 I
029 GF 061 = 093 ] 125 }
030 RS 062 > 094 ? 126 ~
031 UsS 063 ? 095 - 127 DEL

The characters 33 to 126 are printable. The other characters are control characters; they cannot be

printed.
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Summary of C Operators

Operator Operation Used for Associativity Precedence

O) Function call Left to Right First

[] Array expression

-> Structure operator

. Structure operator

+ Unary plus Right to Left Second

- Unary minus

++ Increment

- - Decrement

! Logical NOT

~ Bitwise NOT

* Pointer operator

& Address operator

sizeof( ) Size of operator

* Multiplication Leftto Right Third

/ Division

Yo Modulo division

+ Binary addition Left to Right Fourth

- Binary subtraction

<< Left shift Leftto Right Fifth

>> Right shift

< Less than Left to Right Sixth

<= Less than equal to

> Greater than

>= Greater than equal to

== Equal to Leftto Right Seventh

I= Not equals to

& Bitwise AND Left to Right Eighth

A Bitwise XOR Left to Right Ninth

I Bitwise OR Leftto Right Tenth

&& Logical AND Left to Right Eleventh

Il Logical OR Leftto Right Twelfth

?: Conditional operator Right to Left Thirteenth

=, *=, - =, &=, 4=,

A= =, <<=, >>= Assignment Operator Right to Left Fourteenth

, Comma operator Left to Right Fifteenth
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Some of the Regularly Used Header Files

As we already know that in c Language functions are very important. C has a collection of inbuilt functions
to perform various operations. These functions are grouped and stored in header files. Collection of such
header files are called C library. Following is the list of some of the header files that programmers might
like to use.

File name Purpose

<stdio.h> Standard I/0 header file

<ctype.h> Character testing and conversion functions

<math.h> Mathematical functions

<stdlib.h> Different types of functions used for string conversions, memory
allocations, random number generation.

<string.h> String manipulation functions

The some of the functions available in the above header files are shown below. At times function need to be
provided an input. The input is part of function definition and is known as arguments. The arguments may
have different data types. To identify the arguments we have used the character codes given below :

c - argument of type char

d - argument of type double

f - argument of type file

1 - argument of type int

1 - argument of type long

por* - argument of type pointer

S - argument of type string

u - argument of type unsigned integer

The functions at times are also capable of returning a value of different data types. The list below gives idea
about different function, its argument type and the type of value it returns.

Functions in <stdio.h> file

Function Return Value Description

getc(f) nt Enter a single character from file f.

getchar(void) int Enter a single character from the standard input device.
gets(s) char* Enter string s from the standard input device.

printf{(...) nt Send data items to the standard output devices.
putc(c,f) nt Send a single character to file f.

putchar(c) nt Send a single character to the standard output device.
puts(s) nt Send string s to the standard output device.

scanf(...) nt Enter data items from the standard input device.
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Functions in <ctype.h> file

Function Return Value Description

isalnum(c) int Determine if argument is alphanumeric. Returns nonzero
value if true; O otherwise.

1saplpha(c) nt Determine if argument is alphabet. Returns nonzero value
if true; O otherwise.

1sacii(c) nt Determine if argument is an ASCII character. Returns
non zero value if true; O otherwise.

iscntrl(c) nt Determine if argument is an ASCII control character.
Returns nonzero value if true; O otherwise.

isdigit(c) int Determine if argument is a decimal digit. Returns nonzero
value if true; O otherwise.

1slower(c) nt Determine if argument is lowercase. Returns nonzero
value if true; O otherwise.

isodigit(c) int Determine if argument is an octal digit. Returns nonzero
value if true; O otherwise.

isprint(c) int Determine if argument is a printable ASCII character.
Returns nonzero value if true; O otherwise.

ispunct(c) int Determine if argument is a punctuation character. Returns
nonzero value if true; O otherwise.

isspace(c) int Determine if argument is whitespace character. Returns
non-zero value if true; O otherwise.

isupper(c) nt Determine if argument is uppercase. Returns nonzero
value if true; O otherwise.

1sxdigit(c) nt Determine if argument is a hexadecimal digit. Returns
nonzero value if true; O otherwise.

toascii(c) nt Convert value of argument to ASCII.

tolower(c) nt Convert letter to lowercase.

toupper(c) int Convert letter to uppercase.

Functions in <math.h> file

Function Return Value Description

acos(d) double Returns the arc cosine of d.

asin(d) double Returns the arc sine of d.

atan(d) double Returns the arc tangent of d.

atan2(d1, d2) double Returns the arc tangent of d1/d2.

ceil(d) double Returns a value rounded up to the next higher integer.

cos(d) double Returns the cosine of d.

cosh(d) double Returns the hyperbolic cosine of d.

exp(d) double Raises e to the power d.

fabs(d) double Returns the absolute value of d.

floor(d) double Returns a value rounded down to the next lower integer.

fmod(d1,d2) double Returns the remainder of d1/d2 (with same sign as d1).

labs(1) long int Returns the absolute value of 1.

log(d) double Returns the natural logarithm of d.

log10(d) double Returns the logarithm (base 10) of d.

pow(d1,d2) double Return d1 raised to the d2 power.

sin(d) double Returns the sine of d.

sinh(d) double Returns the hyperbolic sine of d.

sqrt(d) double Returns the square root of d.

tan(d) double Returns the tangent of d.

tanh(d) double Returns the hyperbolic tangent of d.
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Functions in <stdlib.h> file

Function Return Value Description

abs(i) nt Returns the absolute value of i.

atof(s) double Converts string s to a double-precision quantity.

atoi(s) nt Converts string s to an integer.

atol(s) long Converts string s to a long integer.

calloc(ul,u2) void* Allocates block of memory having ul elements each of
length u2 bytes. Returns a pointer to the beginning of the
allocated space.

exit(u) void Closes all files and buffers and terminate the program.
(value of u is assigned by the function to indicate

termination status)

free(p) void Frees a block of allocated memory whose beginning is
indicated by p.

malloc(u) void* Allocates u bytes of memory. Returns a pointer to the
beginning of the allocated space.

rand(void) int Returns a random positive integer.

realloc(p,u) void* Allocates u bytes of new memory to the pointer variable

p. Returns a pointer to the beginning of the new memory
space.

Functions in <string.h> file

Function Return Value | Description

stremp(s1, s2) int Compares two strings lexicographically. Returns a
negative value if s1 <s2; 0if's1 and s2 are identical; and
apositive value if s1 >s2.

strempi(s1,s2) int Compares two strings lexicographically irrespective of
case. Returns anegative value if s1 <s2;0if s1 and s2
are identical; and a value if s1 >s2

strepy(sl, s2) char* Copy string s2 to s1.

strlen(s) nt Returns the number of character in string s.
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