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PREFACE

Punjab School Education Board has been updating the school level syllabi compatible with
modern approach and latest research. The previously written text-books are in continuous process
of revision according to the latest syllabi. The board has also launched a special derive to prepare
new text books as per latest National Policies in this regard. The present book is a part of this
prestigious program.

The knowledge in the subject of Computer Science is the need of the hour because its
study is essential for enhancement of efficient usage of Science and Technology in every field of
modern era. Computerization of every department is done to keep it updated in 1 ght of all
round development of Information Technology and Communication. The knowledge of Computer
Education as well as usage of internet is necessary for everyone to have latest information about
different departments to avail facilities of E-Ticketing etc.

Keeping in view of these requirements Punjab School Education Board has introduced
Computer Science as a compulsory subject at Elementary and Secondary levels as per guidelines
of Punjab Government. This subject is already being taught by PICTES in some Government
Schools. The present book is English translation of its Punjabi version prepared according to
revised syllabus on the demand of teachers. Every effort has been made to include each requisite
information regarding the subject in this book. I hope it will be useful for students and teachers.

All suggestions for the improvement of the book will be highly appreciated.

Punjab School Education Board
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Review of Class X 1

1.0 Review on Software Concepts
A program is a set of instructions, given to
the computer in a particular sequence for
solving a given problem. Without software,
a computer is like a car without patrol.

The broad categories of software are;

1.1 System Software

System software are those software that are
used to operate the system e.g.: Windows
NT, Unix, Linux.
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Note : Some Systems Software is built into
the computer. It helps to setup the computer
and start it, For Example To read the data
written in ROM chips and BIOS.

T
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1.1.1 Operating System

It is a part of System Software and it lies between the hardware and the application
software. The operating system is a program that conducts the communication betwesn
the various pieces of hardware like the video card, sound card, printer the motherboarc
and the applications i.e

1. It is used by the computer’s hardware to work with iis parts. Tells the
computer how to :
* Display information on the screen, & to use a prninter
* Store information on a secondary storage device.

2. The operating system, is usually located on a disk.
* It can be either on the hard disk, a floppy disk, or CD-ROM disk.
* Must be loaded into RAM before it can be used.

The systein software that controls peripherals is called drivers i.e. this software’s is
used te run the peripheral attached to a system. Some of drivers are in operating
system itself. An Operating system works with application software.

* Does basic takes, like printing a document or saving a file.
* The operating system staris the application software so that it can be used.




1.1.2 Utilities software

Utilities allow you to complete certain takes on your
computers. Examples of some of these takes are file
organization.

+ There is Specific purpose application software
used to help a computer work well or to avoid
problems.

« Some utility programs are built into the
operating system.

o Scandisk in the Windows operating system
= Disk Formatting software

« Examples of utility programs
o Anti-Virus software
o Disk maintenance software
File Management programs

+ Security software

1.1.3 Application Software

Application software programs work with the operating
system software to help you to use computer to do
specific types of work such as word processing to type
a letter.

« Examples of general-purpose application software
are Word Processing software, Database software,
Spreadsheet software, Desktop Publishing software

1.2 Review on Excel

Excel is an electronic spreadsheet program that can be used for storing, grganizing
and manipulating data. When you look at the Excel screen you see a rectangular
table or grid of rows and columns. The horizontal rows and identified by numbers
(1,2,3.....) and the vertical columns with letters of the alphabet (A.B.C.....). For columns
beyond 26, columns are identified by two or more letters such as AA, AB, AC...... The
intersection point between a column and a row is a small rectangular box known as a
cell. A cell is the basic unit for storing data in the spreadsheet. Because on Excel
spreadsheet contains thousands of these cells, eachis given a cell reference or address
to identify it. The cell reference is a combination of the column letter and the row
number such as A3, B6, A34.

1.2.1 Data Types, Formula & Functions

The types of data that a cell can hold include numbers, text or formulas. Just as in
math class, formulas are used for calculations- usually involving data contained in
other cells. Excel and other electronic spreadsheets include a number of built in
formulas used for common tasks known as functions.

1.2.2 Excel & Financial Data

Spreadsheets are often used to store financial data. Formulas and functions that are
used on this type of data include. Performing basic mathematical operations such as
summing column and rows of figures. Finding values such as profit or loss Calculating
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repayment plans for land or mortgages, finding average, maximum or minimum values
in a specified range of data. Some other uses of excel are :

The information garnered in a spreadsheet can easily be incorporated into electronic
presentations, web pages, or printed of in report form.

Excel formulas are one of the most useful features of the program. Formulas can be
simple as adding two numbers or can be complex calculations needed for high end
business projections. Once you leam the basic format of creating a formula, Excel
does all the calculations for you. Let us use some of functions as.

Countif Functions

The COUNTIF functions is similar to
the AVERAGE & the SUM function.
You specify the range you wish to
include & Excel counts only the
number of values contained in the
range. The COUNTIF function allows
you to use criteria to focus in on the
specific values you want to be
counted. The syntax of the COUNTIF
function is in the following form.

=COUNTIF(range, criteria)

Where range is the location of all the | § | |
values the COUNTIF is to choose [71  counts South Reoion in Series 1 |
from & criteria are the expressions, e TSt s W

text or values that define which cells ©Onthe formula bartype =COUNTIF(F1:F5,"South”)
will be counted. Result:  Counts South Region in Series 2

_E7 __ IeUSISRE =C0

sno Product  Yesr |Sales
5 _ﬁ_ﬁgnggn_r | 2004
3| 2icomputer 2001
Slcomputer 00 5543 uth
5| Apnnter A2 543!Sham  INorth |
- — —1—

-

_|Salesman | Regior
1Gopal  |East

2Ram_ South

IF, AND, OR & NOT function (Logical)]

If all the functions in Excel, the if functions is most important. In fact, it's the |F statement
in most software programs that really give computers logic & power. We can also use
this powerful tool with Excel's IF function. The If function performs the tests 10
determine if the condition is true or false. If true, then it returns a certain value or takes
a certain action, & it returns a different values or takes a action according to the Else
portion.

The following is the syntax for the IF function:

= IF (Conditlon, Value-if-True,Value - IF-False)
Condition:
- Value - IF - True
Value - IF - False

If function, can be used in conjunction with other functions. The AND, OR and NOT
functions are used to create compound conditional tests. You many remember that
the IF functions evaluates whether a condition is true or false. Using the AND, OR and
NOT functions, we can evaluate whether computer conditions are true or false.
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Follow the steps below to create the
condition test using the IF function.

, ’ " [ 0 E
* Create the following worksheet as | ——
shown on the right side. | Crcktnahs Wikt (op . -
* Typethe following formulaincell G4 : [|1] >4 =)
= IF(F4>37, “Tour”, “No Tour”) 3 e Wodd Cup Wl Cp Pegsi Oherage Age Tour Mo T
bl {

T T

« Copy the formula in cell G4 to cells G5 iy B 1 -I B
through G8 by using the mouse ||[Sf#kme 1 ¥ 3 2. ¥
pointer. Point to the small box in the | |§ i A U OB W
lower-right corner of cell G4 until the | [Twie 4 o 1 % o
mouse pointer from a thick cross cursor fmd | 0 7 610 3
to a thin cross cursor. Hold & drag the —IM e N
mouse pointer to cell G8. Waorksheet with IF(Condition)

Look at the formula in the formula Bar. The formula simply states that if the bowler's
age is greater than 37, then the condition is true and returns the text value Tour.
However, it the bowler's age is not greater than 37, then the condition is false and
returns the text value No Tour.

In the following table to find the average of the age, construct the group condition by
using if() & AND function.

* In cell H3, type the following columns
heading: Age or Avg.
* Type the following formula in cell H4:

= IF(AND(F4>37,E4>=26), “Tour”, “No

FPLT Fi=X T, Mo Tag')

Tour”)) |:1 " N N A 1 P W i
F

_ U lcrcthalgs. WickeCup
* Copy the formula in cell H4 to cells H5 ik
through H8 by using the mouse pointer, | [0 Wity o Papl Cugheant s _Tout W Towr

A3

Point to the small box in the lower-right ;j:L i‘ = J-_m:*=ﬁﬂl11 e o)
corner of cell H4 until the mouse 5 { H 3 IF Tl
pointer from a thick cross cursor to a ;%IT“:“*' i a o le :

thin cross cursor. Hold and drag the | PB W UE S
mouse pointer to cell H8. Worksheet with IF(AND) Condition

Look at the formula in the formula bar. The formula simply states that if the bowler age
is greater than 37 and the bowler's average is equal o or greater than 26, then the
condition is true and return the text value Tour. However, if the bowler's age is not
greater than 37 and the bowlers average is not equal to or greater than 26, then the
condition is false and returns the text value No Tour.

VLOOKUP Function

Sometimes you need to ook up a value in another table. For example, if you're a
teacher keeping grade sheets, you might want Excel to look up the letter grades
corresponding to your students test score averages. For this work VLOOK UP Function
can be used.

VLOOK Up (LOOK-up-value.....)




VLOOKUP Formula
Create the following table :

The table needs to be set up so that the values you are looking up (in this example, the
averages) are in the left most column, as shown in Figure below:

SVLOOQRTE 4162
5 I o O T/ T O N
ClassiX, R ).
x) ARSI | | |
English  Science Bio Total  Average Grade | Lookup Table
B % & N3 S%F s 0F
B § % 1 ?&?ﬁ = BD
oW B M 3 S8 | me |
W7 5 B %8 600D B |
5% & 78 26 6180F | a0 A
B W W W % WXE !
. L7 i | . oA RN | " i :

» Click the cell in which you want the result to appear; then click the Paste Function
button.

* In the All or Lookup & Reference categories, double-click the VLOOKUP
functions. The VLOOKUP dialog box appears, as shown in Figure.

« Click the Look-up-value box and click the cell that contains the value you want to
look up (in this case, the average)

» Click the Table array box and drag to select the lookup table.

 |n the Col-index-num box, type the number of the lookup table column. As in this
case we have 2 columns.

« In the Range-lookup box, decide whether you want to find the closest match or
an exact match. For the closest match (which is appropriate in this case); leave
the box empty. For an exact match (for example, in an unsorted list), type false.
We will type the value in the increasing order in the look up table and then on OK
press enter.

 After this, copy the formula on the other downside rows of the table and press the
Enter Key.

1.3 Review on HTML (Hyper text Markup Language)

HTML Language is used to create documents on the Word Wide Web. HTML defines
the structures and layout of a Web document by using a variety of tags and attributes.
The correct structure for an HTML document starts with <HTML><HEAD><TITLE>
enter here what document is about <ftitle></Head><Body> and ends with </Body>
</HTML>.

All the information you'd like to include in your Web page fits in between the <BODY>and
</BODY> tags. There are hundreds of other tags used to format and lay our the
information in a Web Page. Tags are also used to specify hypertext links.
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1.3.1 Web Pages
Web pages have many uses. Here are some important facts about why web pages
are so useful.

* A cheap and easy way to spread information to a large audience.
= Another medium to market your business.
* Let the world know about you with a personal website.

Words to Know

Tag - Used to specify ("“mark-up”) regions of HTML documents for the web
browser to interpret. Tags look like this : <tag>
Element - A complete tag, having an opening<tag> and a closing </tag>.

Attribute - Used to modify the value of the HTML element. Elements will often
have multiple attributes.

1.3.1 What is HTML File

An HTML file is a text file containing small markup tags. The markup tags tell the
Web browser how to display the page.

An HTML file must have an htm or html file extension.
An HTML file can be created using a simple text editor.
If you are running Windows, start Notepad :

Type in the following text on he left
side. <htmi>

Save the file as “mypage.htm". <head>

Start your Internet browser. Select [<titie> Title of page</itie>
“Open” (or “Open Page”) in the File |</head>
menu of your browser. A dialog box |<body>

will appear. Select “Browse” (or |Thig Is my first HTML page.<b> This text is bold</b>
“Choose File") and locate the HTML <body>

file you just created - “mypage.htm”-
select it and click “Open”. <Mmmi>

now Yyou can see an address in dialog box, for example
“C:\MyDocuments\mypage.htm”. Click OK, and the browser will display the page.
Example

The first tag in your HTML document is <htmi>. This tag tells your browser that this is
the start of an HTMLdocument. The last tag in your document is </html=. This tag tells
your browser that this is the end of the HTML document.

<head>:  Thetextbetween the <head> tag & the </head> tag is header information
Header information is not displayed in the browser window.

<title>: The text between the <title> tag is the title of your document. The title is
displayed in your browser's caption.

<body>: The text between the <body> tag is the text that will be displayed in your
browser.

<b> : The text between the <b> and </b> tags will be displayed in a bold font.
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Let us see how to create a table using tags and to display data in it:

Tables are defined with the <table> tag. A <table border ="1">

table is divided into rows (with the <tr> tag), | <tr>

c ; . <td> row 1, cell 1 </td>
and each row is divided into data cells (with <tds row 1, cell 2<ftd>
the <td> tag). The lefters td stands for "table | </tr>

<tr>

<td> row 2, cell 1 </td>
data cell can contain text, images, lists, | <id> row 2, cell 2</td>
</tr>

<ftable>

data”, which is the content of a data cell. A

paragraphs, forms, horizontal rules, tables,
etc.

How it looks in a browser:

row 1, cell 1|row 1, cell 2
row 2, cell 1| row 2, cell 2

Tables & the Border attributes
If you do not specify a border attributes

i ) <table border = "1">
the table will be displayed without any | <trs

<td> Row 1, cell 1</td>
<td> Row 1, cell 2</td>
but most of the time, you want the borders | </tr>

to show. To display a table with borders, "

borders. Sometimes this can be useful,

you will have to use the border attributes.

Headings in a Table : Headings in a table are defined with the <th> tag.

<table border = “1" ?
EE Heading </th> How it looks in a browser.

<th> Ancther Heading</th> Heading | Another Heading
::t:‘ row 1, cell 1| row 1, cell 2
<td> row 1, cell 1</td> row 2, cell 1| row 2, cell 2
<td> row 1, cell 2</td>
</tr>

<tr>

<td> row 2, cell 1</td>
<td> row 2, cell 2</td>
</ir>

</table>




Problem : Write progam to display the output as
‘row 1, cell 1 row 1, cell 2]

I
| row 2, cell 1
Ans : Empty Cells in a Table
Table cells with no content are not displayed very well in most browsers.

1.4 Review on Microsoft Access

Microsoft Access is a powerful program to create and manage your database. It has
many built in features to assist you in constructing and viewing your information. Access
is much more involved and is a more genuine database application than other programs
such as Microsoft Works.

Some keywords involved in this process are : Database File, Table, Record, fields,
Data-type. Here is the Hierarchy that Microsoft Access uses in breaking down a
database.

Database file : This is your main file that
encompasses the entire database & that is saved

Database File to you hard-drive or floppy disk.
Example : StudentDatabase.mdb

Table : A table is a collection of data about a
specific topic. There can be multiple tables in a
database.

Record Example #1) Students

Example #2) Teachers

F IEld Filed : Fields are the different categories within a

Table. Tables usually contain multiple fields.

Example #1) Students LastName
Data type re sl
Example #2) Teachers First Name
Datatypes : Datatypes are the properties of each
Value field. A field only has 1 datatype.
Field Name: Student LastName Datatype Text

1.4.1 Manipulating Data
Adding new row in record : Simply drop down to a new line & enter the information.

Updating a record : Simply select the record or field you want to update & change its
data with what you want.

Deleting a Line in record : Simply select the entire row & press the Delete Key on the

keyboard.




Relationship

If you've multiple tables in Microsoft Access
database, and you want to extract
information from maore than cne table. The
first step in this process is to define
relationships between you tables. After
you've done that, you can create gueries,
forms and reports to display information
from several tables at once. A relationship
works by matching data in key fields-
usually a field with the same name in both
tables. In most cases, these matching
fields are the primary key from one table,
which provides a unigue identifier for each
record, and a foreign key in the other table.

Figure : showing relationship b/w 2 tables

Example : Teachers can be associated with the students they're teaching By
creating a relationship between the teachers table and the student’s table using the
TeacherlD fields.

Having the met the criteria above, follow
these steps for creating relationships
between tables.

1. In the database window view, at the
top, click on Tools--> Relationships.

2. Select the Tables you want to link
together, by clicking on them and
selecting the Add Button.

3. Drag the primary key of the Parent
table (Teacher Table in this case), and
drop it into the same field in the Child
table <Student table in this case).

Select Enforce Referential Integrity
@ When the Cascade Update Related Fields check box is set, changing a primary
key value in the primary table automatically updates the matching value in all
related records.
© When the Casecade Delete Related Records check box is set, deleting a record
in the primary table deletes any related records in the related table.
9 Click Create and Save the Relationship.

1.4.2 Access Database of Objects

To understand how to use Access, you must first understand a few basic database
concepts. A database is a collection of information regarding a certain topic. A database
will help you organize this information in a logical manner for easy understanding.
The database in Access is a term for the container that holds all the data and its
associated objects. The seven main objects in Access include tables, queries, forms,
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reports, pages, macros, and modules. Although some other computer database
programs might call the object that actually holds the data a database, Access calls
this object a table.

Access can only work with one database at a time, but in that database there can
hundreds of objects, such as tables, queries, and forms. They all stored in one Access
file. The heart of the Access database is the table. A new database is created to which
Access assigns an .MDB extension and it will appear in the Database window.

Tables

(A table is used to hold the raw data of the database). You enter your data into tables,
Next the table organizes this data into rows and columns. The table list is the default
view when you open a database in Access.

Queries

A query is used to extract only certain information from a database. A query can select
group of records the fulfill certain conditions. Forms can use queries so only certain
information will appear on the screen. Reports can use queries to print only certain
records. Queries can be based on tables or on other queries. Queries can be used to
select, change, add, or deleted records in your database.

Forms

Forms can be used in a variety of ways, but the most common ways is for data entry
and for display. Data entry forms are used to help to enter data into tables quickly,
accurately, and easily. Forms display data in a more structured way than a normal table
does. You can change, add, delete, or view records from a table using a form. Display
forms are used for the selective display of certain information from a given table.

Reporis

Reports present the data you select in a printed format. Reports can be based on
tables to show all the data from the given table, or they can be based on queries to
show only information that meets certain criteria. The reports can also be based or
multiple tables and queries to show complex relationships that exist in your data. Access
has many default reports that you can easily create to display your data in any way you
might require.

Pages

Pages are new to Access 2000, and are more formally called Data Access Pages.
Pages are HTML documents that can be bound directly to data in a database. These
documents are very similar to Access forms, but they are designed to be viewed with
internet Explorer. One big difference between Data Access Pages and forms is that the
pages are saved to a different file than the Access database, whereas forms are stored
within your database file. This is because the Pages are designed to be used with an
Internet browser (specially for Internet Explorer 5.0) and they make use of dynamic
HTML.




Database Window

On the left appear the
different types of objects
that we can have in the
database, (tables,
queries, forms,....) and on
the right, depending on
the type of object selected
on the left, Access shows
us the objects of this type
that are already been
created and allows us to
create new distinct
objects.
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Let us make a data entry screen to enter various fields using Access table and Access
form. You can build a table using wizards or Design view. The following steps are

used:

Step 1: Create a database say db1, (this database acts like a folder where we can
store the different components or objects of the access).
Step 2 : Build the structure of the table 1 and the corresponding records as shown
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Now using this data, we will create a form for data entry screen.

Step 3: In the database screen as shown below choose forms and then create form
using wizards, and move the fields from the available fields list to selected
fields List, then select the format of the form in which you want to display the
data in the screen (columnar), after that select the style of the form with given
option (here as shown, we have standard style)




Step 4: After that the form wizards asks you to give the title of the form, we have here
Data entry Screen as the name of the form. Then click on the check button
Open the form to view or enter information, then click Finish button the resultant
screen will be :

- o &= Data Entry Screen
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I!rl..-,ﬁ i il |l w i vty 10 o A R
=
Tty ihd e s e hrirms o it Fhe rory gt

{5 G 1w Frwmy oy o wrmper o vevsao.
(7 ks e Gl thonzy

[ |Cmpins pheki 0 emarbling il b P

e Cipd o | e ]

1.5.0 Review on Programming concepts

A computer indeed is a very useful machine. It makes life easier for us by helping us
to perform a number of complex tasks quickly and accurately. With the help of computer,
we can draw pictures, edit photographs or play games, etc. these are performed with
the help of different types of programs.

Firstly, the task to be performed or the problem to be solved shouid be clearly defined
and understood. This calls for determining what output is required and what input will
be provided. Secondly, the methods to solve the problem must be ascertained. Then, a
broad outline of the program should be developed. After this the actual programs must
be writien. Finally, the program should be tested to check whether it gives the desired
results or not.

1.5.1 The various stages of a program development cycle are as follows.
* Analyzing the Problem
= Development of Solution
« Coding the Solution
* Testing the Program

1.5.1.1 Analyzing the Problem

It means to find out the requirements of the program. In other words, to determined
exactly what you want the program to do. Besides deciding upon the required Output
and given Input of the program, we have to work out on a logical process for achieving
the desired results.

1.5.1.2 Development of Solution :

The most important task in developing a solution is the development of logic that
solves the problem. This requires creation of a step-by-step procedure for solving the
problem. SucH a scheme is commonly referred to as an algorithm written in simple
English. Then this algorithm is later converted into a flowchart, which is a pictorial
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representation of the alogrithm. Besides the algorithm pseudo code is also considered
as a logic development technique, because the flowchart is a graphical representation
of an alogrithm. it makes use of the different symbols to indicate different operations.
The various symbols and the operations they represent are explained below.

Input / Output Box

It is represented by parallelogram.

Data Flow Lines
Processing

It is represented by the rectangle. Whenever data is to
be processed, it is written inside the processing box.
Only one flow line can enter or exit from this box. This
is represented by the arrow (= / =) as shown in the
figure on left side.

Decision Box

It is represented by a diamond. In this only one flow
line can enter in the decision box and two or three flow
lines can leave it to test some possible conditions as
shown in the figure.

Terminal

With this symbol, only one flow line can be use as
shown in the figure.

Ay

Now using the Flow chart let us find the largest of the three numbers.

Hﬂ{l

&9

else

6) end
Fig. a ; Flowchart to find largest of three numbers

To find largest of three numbers
* 1) Start
2) Read 3 numbers: num1, num2, num3

3) If numi=num2 then go to step 5
4) If num2>num3 then
print num2 is largest
else
print num3 is largest
goto step 6

* “’ 5) if num1>num3 then
i F print num1 is largest

, ﬁm print num3 is largest

13




Introductory Examples of Flowcharts and Pseudocode

A

Sum of 2 Numbers - sequence

Calculate Pay - sequence Begin
inputx, y
sSuUm=x+y

Begin End

inputhours
input input rate :
hours, rate pe!y:hours i
: print pay
End Sum=x+Vy
pay = hours® rate

output sum

Fig. b _ Fig.c
In the Fig. b, salary is calculated and in Fig. ¢, the sums of the two digits are shown.

1.5.1.3 Development cycle

The third stage is coding the solution or writing the program based on the flow chart
and pseudo code. Coding starts with programmer working on the computer. Before
proceeding to write a code, we must ensure that the appropriate software is installed
on the computer. For example, before writing a program in C++, we must ensure the
Borland C++ / Turbo C++ Software, which is required to develop program in C++, is

installed in the computer system.

1.5.1.4 Program testing

This is the last state in the program development cycle. Once a program is developed.
Itis tested to ensure that it is free of bugs (errors) and is capable of solving the given
problem. At times it is possible that a program does not show any compile- time or run
- time errors but still fails to give the desired output. In such cases, through testing of
the program and a review of all the stages should be done to find out what went

wrong.




1.5.2 Elements of PROGRAMMING Language

Having understood what a programming language is and also the various stages of a
program development cycle, let us move on to understand the various elements of a
programming language.

Variables serve the purpose of string data and indentifying each item of data using a
descriptive name. Once data are stored in variables, they can be manipulated easily.
In order to manipulare the data contained in variables, a computer needs a list of
instructions to perform a program.

The statements in a progam describe how the data stored in variables can be
manipulated. At times the manipulation of data involves performing some calculations
on the variable - complex statements containing operators can be used for such
purposes. Some programs need to make decision based on calculated resulis. This
is accomplished by a list of statements called control statements. these statements
control the sequence in which the instructions of the program are executed. Program
contain many lines of code. Small groups of code that performs operations that you
define are called functions or sub-routines. Arrays and structures are used to organize
the variables by grouping them together as required. In fact many programmers
consider the choice of data structures and data organization to be first steps in the
design of any program.




Exercise

Q1 Answer the following questions.

1.1 What is the difference between the Application software and system
software ?

1.2  Why Ms Access is called Relational Database 7

1.3 Differentiate between if() and countif() functions in excel.

1.4 What are the required steps to develop a good program 7

1.5 What is the use of tags in HTML ?

2. Fill in the blanks.

2.1
2.2
2.3
2.4

2.5

What is the important document of www ?
The address of the 27™ column and 30" row in the worksheet is ?
The easiest way to design a form is through __ ?

Flow charting belongs to which part of program development
cycle _7

Ms Office software belongs to Category.

3. State whether True or False.

3.1 HTML tags are enclosed in curly braces.

3.2 |f you enter 12+24 in a cell, excel will display 12 + 24 in a cell.

3.3 Before designing a form, data table must be present 7

3.4 While Analyzing the problem, output of the program should not be
considered.

3.5

To make a formula in Ecel, 5 types of mathematical operators are used.

Answer to objective questions.

A 2 3 4 S

2 | Web Page(s) | AA30 | Wizards design| Developing a solution | Application S/w.

F T T F T




Chapiter
Programming in “C” Language | 2

2.0 Introduction

C Language was designed by Dennis Rictchi at Bell laboratories in the early 1970s.
The earlier version of C called B was written by Ken Thompson who adopted it from
Martin Richard’s BCPL (Basic Combined Program Language). Dennis Ritchie Studied
BCPL, improved and named it C which is the second letter of BCPL.

2.1 Distinctive Features of C Language

Calling C as a language is a mistake as it is really a symbolic instruction code, a set of
commands that perform actions on a computer. Writing text to display, adding two
numbers, transferring data to disk-all of these actions and countless others can be
programmed using C statements constructed according to C's rules and regulations-
in other words, its syntax.

* The C language is often described as a “middle-level” language

» |t permits programs to be written in much the same style as that of most modern
high-level language, such as FORTRAN, COBOL, BASIC, PLII, and Pascal. It is
possible in C to deal with the machine at a fairly low level.

+ Besides above C is a high-level procedural language.
When using a procedural language, a programmer writes explicit directions for a
computer about the steps it has to perform. The programmer must understand
the meaning of the data, the step being performed and the result. A high level
language frees the programmer from work of machine instructions.

2.2 The C Character Set

Similar to the natural language, computer language have well defined character set,
grammar rules, which is often called as syntax etc. There are two sets of character set
in C language.

Following shows the valid alphabets, numbers and special symbols allowed in C.

Alphabets BB o ZOR G D0 W Z
Digits 0,1,2,3,4,5,6,7,8,9
Special Symbols ~C L@ #%NE()-_+=IN )] <>, Y

i) Execution or Escape character

The charcters on the key board can be printed or displayed by pressing the key. But
some characters such as line feed, form feed, tab etc. cannot be printed or displayed
directly. C provides the mechanism to get such characters that are invisible or difficult
to get characters through execution characters. these are presented by a back slash
(\) followed by character as shown in the table on next page:
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Escape Character Meaning Escape Character Meaning
“n" New line iy Carriage return
“t' Tab 'Y Back slash
N form feed g Single quote
“\b" Back space cr s Double quote

Il) White Space Character

Any character that produces blank space when printed is called white space characters
are spaces, tabs, new lines, and commnets.

2.3 Structure of a C Program

Different programming language have their own format of coding. The basic
components of a C program are

The Basic structure of a C program

* void main () Preprocessor statements
. pair of CLII‘[:-,F braces { ; ]. Global declarations
*  declarations and statements }"ﬂid main( )
. user-defined functi
er-defined functions Sasiarsiian:
statement;
}
User defined functions

2.3.1 Head files

Files that are placed at the head before main() of a C program are called header files
normally having .h extension.

Any line in a program that starts with # is an instruction to the compiler, not an actual
statements in C language. The header files are entered into the sources progam via a
#include statement so the #include statement is a preprocessor statement and must
be written at the beginning of the program. Each header file contains declaration for
certain related library function.

2.3.2 Preprocessor statements/directives

At the time of compilation itself some processes can be done in C. The command
which invoke such processes are called preprocessor directives. These can optionally
be present in the program. The preprocessor directives are executed before the C
program is compiled and are useful in peforming the following actions.

* Substitutions of values

* |ncluding files and

» Conditional compilation.
There are three types of preprocessor dirctives auallabie with C. They are inclusion
(# include), macro substitution (#define) and conditional (#if) directive. These

statements direct the preprocessors to include header files and symbols constants
into a C program e.g.
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#include<stdio.h= - for the standard I/O functions.

#include<math.h> - for certain mathematical functions.
#include<string.h> - for string manipulation functions.
#include"test.n” - for file inclusion of header file test.
#include NULL O - for defining symbolic constant, NULL = 0.

2.3.3 Global declaration

Variables or functions whose existence is known in the main function and other user
defined functions, are called global variables, and their declaration are called global
declarations.

Main ( ) as the name itself indicates this is the main function of every C program.
Execution of C program starts from main(). It should be written in lowercase letters
and should not be terminated by a semicolon. It calls other library functions and user
defined functions. There must be one and only one main () function in every C program.

Global variables are defined above main() in the following way :-
short number, sum =0; | 55| Variables
int begnumber, bigsum,; |
char letter;

void maini)

{

Itis also posisble to pre-initializes global variables using the = operator for assignment.

« Brace
Every C program uses a pair of curly braces ({,)). The left brace indicates the beginning

and the right brace indicates the end of main or a user defined function.

« Declarations
It is a part of the C program where all the variables, arrays, functions etc. may be
initialized with their basic data types.

« Statements

these are instructions to the computer to perform specific operations. they may be /O
statements, arithmetic statements and other statements. The statements to be
commented on must be enclosed within /* and */ comment statements are not compiled
and executed.

A sample C program is given below:

#include <stdio.h>
main( )

{
printf (“Welcome to C\n”);

}
Output : Welcome to C
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* . Thefirstline tells the compiler to include standard I/O header file o perform reading
and printing the data.

* The second line is a the main(), the main function of the C program. the body of
the program contains.

printt  ( “Welcome
to C\n");

When the statement is taken for execution, main() called the print() statement so that
<stdio.h> could be included in this. Print() “Welcome to C” prints on the display.

2.3.4 Compiling an execution of C Program:

Compiling a C program means translating it into machine language. C compilers are
used for this purpose; The C program to be compiled must be typed by using an
editor.

C compilers are available with and without editors. The environment where you find
the compiler, editor, debugging tool, linking facilities, tracing and testing tools is called
integrated Development Environment (IDE).

Example : Turbo C (TC), Borland, C
etc.

The basic five steps in the successful execution of a program are:
Creating a program file.

Saving the program.

Compilation.

Linking system library function.

Running (executing) Program.

i ol e

The procedure used in compiling and executing a C program differs from one
operating system to another. On DOS platform (under windows OS), if you are
using the C/ C++ editor, the following steps help you in entering and compiling
the C program.




2.4.Use of Editor

. To load and execute TC tutor editor type tc. Stages of Compilation & linking

. Press F3 key and type filename (the program
name say abc.c) & then press enter key.

. Now editor is open & type the C program. To save i
it press the key F2.

. For compilation of the program press ALT + F9 R

keys simultaneously and select build all options
from the drop down menu from the compile option ln——

on the menu bar. Then press the ENTER key to
create an obj (object) file of your program. 1 Linker

[ Source program ]

Library

. To run the program Press ALT +R simultaneously

& select run option from the drop down menu & Execute Program _|
press ENTER key for program execution.

. To display the output on Screen Press ALT+F5.
. To go back to the edit screen press any key.

2.5 Function

In C language functions are subprogram, that are written for performing specific tasks
and they are complete in itself and independent, since these have their own declaration
of variable statements whose beginning and ending is executed in the functions. InC
there are two types of functions.

« Built in Functions / Library Functions.
« User defined Functions.

2.5.1 Built in Functions

These are always available in C language and can be called any time in the program.
For the use of avaibale functions, the function wich is required to be used is called by
writing its name followed by writing the arguments in the brackets.

2.5.2 User defined Functions

These are subprogram. Generally a subprogram is a function and they contain a set of
statements to perform a specific task. These are written by the users; hence the name
user defined functions. They may be written before or after main () functions.

2.6 Formatted VO Functions (scanf( ) & printf( ) functions)
In formatted /O category, we have scanf() function for input and print () function for
output.




2.6.1 printf Function
This is a C library function that allows us |

IBnaly

to output data in fixed format. The printf() | somosiwmers
function prints output to stdout, according |
to format and other arguments passed to | [ =

printf() as shown in the fig.

acant|" --4 ‘ geting Leyboard inpal SR

Are You ' : ‘|

printfi*are you | di'i.:llﬂl.'lm.! [T ol
arintfge. oo

miurn B
m.)

String Format

The string format consists of two types of items (1) characters that will be printed to the
screen and (2) format commands that define how the other arguments to printf() are
displayed. Basically, you specify a format string that has text in it, as well as “special”
characters that map to the other arguments of printf(). Its syntax is

printf(“format string”, arg1, arg2, args3.....,
argn);

Where the format string tells the function where and in what form the result is to be
displayed and the expression that we wish to evaluate.

<format string> could be, %f for displaying floating point values
%d for displaying integer values
“ec for displaying character values.
arg1, arg2, arg3.....,argn may be constants,variables, expressions etc.

Example 1. Suppose you want to print on screen that the value 7 times 12 is 84
using printf()

printf(“The value 7 times 12 is %d", 7 * 12):

This statement pass two arguments to printf(*). the first is the message “ the value 7
times 12 is %d” and second is the value of the expression 7*12. the first argument
passed to printf() must be message. A message that also includes conversion control
sequence, such that %d is termed as a format string. When the printf() sees conversion
control sequence its string, it substitutes the value of the next arguments in place of the
conversion control sequence. Since the next argument is the expression 7*12 wich is
84, it is this value that is displayed. So the output displayed is

The value of 7 times 12 is
84

To use this function, let us consider the following example1 program for calculating a
simple interest with si=p * r * ¢/ 100; for given values of principal, rate, time. Since p &
t are in integer, while r, si may be in decimals, we write them as variables & before
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using them, they must be declared in declaration section. Also if rate of interest is
known say r = 5.5, then if we assume that p = 1000 & t = 3 years.

Example 2.1
int p.t;
p=1000,t=3;

r=55;

we write

declaration are float r, si;

Statement 1 is si = p*"r"tf100;

MNow to display Simple interest,

Statement 2 printf(“%f",si);

Example 2.2

Tha structure of C program is
void main()

{

declaration;

statement 1;

statement n;

1
Every C statements ends with;

Example 2.3
finclude<stdio.h=>
{"To print values on screen®/
void main()

{

int p.t;
p=1000,1t=23;
float r, si;

t =55

si = (p'r't)y100;
printf(*2&f",si);

}

QOutput will be : 165

Let us consider the different forms of printf( )

« To display the values of each variable/ constants

Statement

Output

printf(“%d %f %d %f", p,r.t,si);

1000 5.5 3 165

printf("Simple interes = Rs. %{",si};

Simple interest = Rs 165

output.

printf(“Principal = %ed\n Rate = %f",p.r);

Where ‘n inseris blank line between two

Principal = 1000
Rate = 5.5

Example 3

#include <stdio.h=

Void main(0

{

float a = 123.465;

printf(*%7f %7.3f %7.1f",a,a,a);
When the program is executed the output will be
123.465000 123.456 123.6

To print a value giving field width specification




Example 4
#include<stdio.h>
void main()
{
inta=15;
float b = 34.76;
char cl2] = "Hs"
printf(*%ed %f %s".a,b.c);
}
Qutput will be 15 34.76 Rs

2.6.2 Scanf ()

It allows the user to input the Numeric, Character and String type data in a fixed format.
This function is available in stdio.h which is given at the start of the program.

Its syntax is : scanf(“format string”, list of address of variables);

Where the format string contains the format specifiers that begin with the character "%’
and are separated by space or comma, it should be given within double quotes.

The list of addresses of variables are used so that scanf() function can place the data
recieved from a standard input device say keyboard. The address of a variable is
obtained by using address opeator,c haracter “&” and pronounced as address of the
operator of pointer operator.

Example 5
Consider the scanf({"%d %c”, & bp, &clty)

Here the scanf function allows four parameters, parameter %d symbol implies that one
integer value should be read. The third parameter &bp tells that the integer value
accepted will be stored in the variable name bp. Second %c to read, & city stored
character type data in variable.

On execution, the input data must be supplied strictkly according to the specified
format string other wise results can be very strange. It syntax is:
Example 6
int x;
float v;
char c;
scanf("%d, %f, %f"' &a, &b, &C},
Assume that the input value fora = 10
b = 32.65
Characterc = Z
The data must be entered or typed in the following format 10, 32.65, Z but if it's entered
as 10, 32.65 Z (without space), result will be very strange.
Exampile 7
. Scanf("%d", & int_variable);
If the input value is 55.75
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The scanf( ) funtion will take it is 55 only
= scanf("%f",&float_variable);

if the input value is 45

The scanf() funtion will take it as 45.0

Now let us modify the Example 2.3 given on previous page. Now it will ask the user to

input value then it display the value of principal (p), time(t), rate(r) separated by new
line.

Explanation : The character \n inserts a new line so that subsequent output can
continue from the next line. So the string output up to this stage appears as:

[* calculating the simple interest*/

void main()

{

intp, t;

float r,si;

printf(*i\n Enter value of principal p, time t and; rate r\n");
scanf(“%d %d %f", &p, &t, &r);

si = p*r&t/100;

printf(“s%f",si);

1

Enter value of principal p, time t, & rate r
1000

3

5.5

Output
165.000000

After that these input values are assigned to their respective variables int he equation
si = (p " r" t)/100, where si is calculated, it was then displayed through final printf().
The output will be as given in the previous example.

Example 8
/This program accespts the temperature in Fahrenheit and
/f converts into Celsius, formula is C = (f-32.0)/18

[
_n




#include<stdio.h>

void main()

{float ct, ft;

printf(“enter the temperature in Faheinheitin®);

scanf("%f" &ft); I
ct = (ft-32.0)/18;
printf(“Fahreinheit temperature = %6.2\n" ft); |
printf(“Celsius temperature = %6.2f\n",ct);

}

Output |
Enter the temperature is farheinheit
34.20

Farheinheight temperature

34.20

Celsius temperature

0.12




2.7 Starting with C programming

On Windows platform, we are using Turbo C: the followin  steps in enteri
and compiling your C program. . . -

2.7.1 Installing Turbo C
FMMTHMGWMWMM_WWM;
=
N @ B
» N A »

My Documents | NetBeans 5.5 dhz mifS repottsantcsh sorshot

T‘[ - | . [; . ILE

My Computer turbo ¢ drd Microsobt Visual RETLIRNS AND
Studio 2005  PAYMENT O, .

After opening the Turbo C folder, the following two icons appears as shown below:

File Edt View Favontes Tools Help

.' 1, 7 Search |\ Folders i3tle

= ot

Address [ C:\Documents and Setth'qsi,userlbeﬁtmiturbu C

| e —
File and Folder Tasks — Sy _Lm turboC
Other Places
Date Cre
Sige! 1,07

Details

turbo ¢
Ela Baldar
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Go to the drive (by default C :) where the folder named tctemp was opened. Open the
tctemp folder and click on TC executive file (TC.exe) as shown in fig.

4

3 9 B @ @ @8 B o O O

MATHC MATHERR MATHH MATHL A THM MATHS  MCALCARC MEM NONAME  OBINRE
N B O W M b od B b
PROCESS README README SETIMP SHARE SIGhAL SSIGNAL  STARTURARC  STAT STOARS
1 BN h W OO0 B O O
STOOEF 51010 STOLIE STRING TE] =l TCCONFIG  TOHELPTCH  TCINST THELP
5 B B OO0 0 W 0O bW
THELP TIME TIMER TLIB TLINK TERKH TYPES LINPACK VALLUES  MELLOWC

E‘i j 31 'Y ] h.] ""J
HELLO '

I HELLCL HELLOWD, . HELLOWOR sl

1. Double clock on TC executive file (TC.exe). This will open window as shown
2. Now open the file menu by pressing Alt + F and select now to create a new program.

f SCROLL

28




Now type the program as shown in the below figure.

- CAtclemp\TCEXE -
it __un__ lompile  iroject  ptions  lehug
O e L

iy end vl tanrt Ingene Fal FILL Bndsidnnt

Meoaim -
Bz WL,

“Make - Menn

T-Zoom h-Swite Irace i -Step

After the completion of typing program, you have to save the program by pressing
ALT + S then select Save option from the menu and press enter.

Note : That extension C to every program comes automatically. The progt
saved in an individual folder as shown with folder namd student or in Turbo C folder

1-Hel:

can be

itself.

Renams B

AME. C




T —— B . I:-‘."\;_-W -“iﬂh
ah Fiil Ynindent = T HOHANE. C

F3 eafliny hmudak §Lle Eydn Libapy
Fie “Renane NONAM . ‘

|_eu| C:NTCTEMPNhellovorld,C

. I":- i:! Lo

B SCROLL §

UctemphTC. EXE

Conpiling Ci\TCTEMPHONAME.C:
(eEppor CiSICTEMPSMOMAME.C L: Bad file name format in dnelude directive

..'I.F:-‘;r-_._ P ' VHCE = - __|_ & - .'l' 3 i e " g - ;..;L_HﬂLEI




2.7.2 Compiling the program and executing the program

Press Alt + F9 keys simultaneously «mmm@mmmmm
mamm'ﬁmmﬂm message on the window screen as shown

C:\ne mmp\ii JEXE
__Flls _Fdi 'Zﬁ_':i ?ﬁ"q qﬂ""ﬁ-.

[ |
|

s by

Mg mayw
Conmp i Lisagg 25T ETEMISNOMNBNE (0=
Errvor E:ATUTERPSRONGME . C 35 Hise al StpPunbibs o

mwmmmmmmmmsm in this program main is

ammm&Mmmy whereas in the above program these
are missing.

For successful execution remove these errors & compile it again. If there are no errors,

then it will show zero errors (shown below), that means that this program is ready for

execution.
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ol e P ject pLion i huy reak uatch

Compil tny
Main File: HONMAME.C
Compiling: EDITOR- + HONANE.C
Total File
Line conmpiled: 219 219
Warningu: @ H
Error=z: B H
fivailable memnory: 298K
Help KA Huitch | e Step Mo ke HMenu

To see the output press Alt +F5, This will show you output on the screen as shown in
the figure below:

£ ] |

= |0 x|

hello worldhello world_

S0 include the header file <conio.h> and clrscr() after initialization of variable along
with stdio.h

ad
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Summary

Programming in C Language

C is general purpose structured programming language. It is overcome of two
programming languages B & BCPL. All three programming language were developed
at bell laboratory, USA. It is written by Dennis Ritchie & Brain Kerninghan in 1978.

C is both system program and application program development tool. It lies between
high and lower level languages so it is also called as Middle level language. The C
character set consists of alphabets, digits, and special symbols. There are 91 character
in C. The C tokens are the basic units of C program and they are categorized into
keywords, identifiers, constants, siring, operators and special symbols. All the keywords
in C have one or more fixed meaning and they cannot be change. The keywords must
be written in lowercase letters. the identifiers cannot be changed. The identifiers are
the names given to the program elements such as variables, arrays and functions. All
the variables must be declared for their types before they are used in the program. A
constant is a quantity that does not change during the execution of a program. A
variable is a quantity that changes during the execution of a program. Each instruction
end with character semicolon™;" & comments can be placed anywhere. All the words
in a program line must be separated from each other by a least one space or tab. or
punctuation. Every C program requires a main () function & its place is where the
program execution begins.

Function

The execution of a function begins at the opening brace of he function & ends at the
corresponding closng brace. We must make sure to include header files using # include
directive when the program referes to special names & functions that it does not
define.

Compilier directives

Compilier directives such as define & include are special instructions to the compilier
to help it ti compile a program. They do not end with semicolon. The sign “#" of compiler
directive must appear in the first column of the line.

When the braces are used to group statements, make sure that the opening brace has
a corresponding closing brace.

To read data from the input device input statements are used and to print the processed
data into the output device, output statements are used. These input/ outut (I/O)
statements can be formatted or unformatted. In unformatted I/O statements no
specification of data types and the manner in which they are read in or written out is
mentioned. But, Formatted I/O statements specify what type of data is being input or
displayed and in what was it should be.

Scanf() and printf() are the two in-build functions use to read and print the data. They
are used for all types of data like int, char, float, double, etc. In general, it is not possible
to read multi-word string with scanf() function.

Using escape sequences, we can format the output as per our reguirements.




Exercise

Multiple Choce Questions

1.1 Which of the following character is used to terminate an instruction in a C
program ?

a) , (comma) b} : (colon) c) ;(semicolon) d) .(period)

1.2 How many main functions can be used in C program ?

a) 2 b) 3 c) 1 d) any number.
1.3 Which of the following is used to enclose the body of a function ?

|
|
|
|
a)[] by {} c) () d) None of these. !
1.4 For building blocks of C language we require ? I

|

|

a) Character b) Data type c)names d) Expression & statements e) all of these.
1.5 Which is not a keyword in C ?

a) const. b) main c) sizeof d) void
1.6 Which option is the best possible in case of C language that it ?

a) has high efficiency b) is system independent ¢) has limited data types . d) all of these.
1.7 The math library is set up for the user by the file ?

a) float.h b) limits.h ¢) math.h d) time.h

1.8 Which of the following printf conversion character is used to display the data item
as a signed decimal integer.

a)d b) f c)i d) u.
1.9 The null character is represented by ?

a) \n b)\0 c) o dj it
1.10  Which of the following is not used in C language.

a) a digit b) an integer c) a character d) a word.
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Q.2
2.1

22

23

2.4

2.5

2.6

2.7

2.8

2.9

2.10

Do the followings statements ?

What is the effect of executing the following statements.

printf(*\nOne\n Two \n Three \n");

Write the printf() statement that will display the following on your screen ?

Thisisatest123
123.33
These are the Charactersabc

Write the declaration statement that will declare the following variables as
indicated ?

up, down as integers
first, last as single precision floating point
C as a character.

Will the following program work ? If not state errors and correct them 7>

include<stdio.h)
main () { printf(*"How many persons !};}
What is wrong with the following segment of C code ?

pr“in‘ﬁ{hﬂ”‘ llﬂl!l lim“r I!p“. |l.t'|' IIIEHI' Jl-r“l| Iqllnﬂ}l
Point the errors in the program ?
name{} \*This is one great program; stand buy .../

(

printf(‘l think | am getting hungry.\n');

Using the printf() function, write a C program that prints name on the one line,
address on second line, city, state on the third line ?

Use the printf(“\n sum = %d,\nagerage = %d\n", a+b+c, (a+b+c)/3 to print sum
and average of three numbers ?

Correct the errors int he program to convert meter into kilometer

main( )

{ float mtrs, km;

printf(“Enter the value in meters’),

scanf(“%f", &mtr),

km = mtrs/1000.00

printf(“\b The value of metre(s) %7.2f is converted into %7.2f kilometer (s)”, mtr km);}
Use c = 5.0/90 * (f-32.0); to convert temperature to Fahrenheit to Celsius. Hint
step ?

C and F are declared to be floats

Fahrenheit temperature is accepted
Camputes the celcius value w.rt. Fahrenheit
Prints the computed celcius.

Q.3 State whether True or False,

3.1 C Language is case sensitive ?
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3.2 If a program contains logical errors, it will not be compiled ?
3.3 Blank space is called White space characters ?
34  Null string is represented by “ " ?

3.5 C is a simple, versatile, more expressive general purpose language 7

Q.4 Write an appropriate word for the following.
4.1 C language is of which level language ?
4.2 Each and every statement in C language end with ?
4.3  Character will value Q is ?
44  \trepresents a special character in C ?
4.5  Compile time directive ?
Q.5 Answer the following questions.
5.1 What are the limitations of C language ?
52 Mention the application areas of C language ?
53  What are preprocessor directives or statements ?
5.4 What do you understand by global declaration ?
5.5  Give the general structure of C program ?
5.6 What are the basic steps in the executiion of a C program ?
5.7  What are the stages of compulation and linking ?
5.8  What is the difference between the printf() and scanf() 7
59 Why printf() and scanf() are called formatted input/output functions ?
510 What is the purpose of & in scanf() ?
Answer to objectives questions
Q .1 .2 3 4 5 6 |.7)| .8 10
1 c c b e b d |c|c o
3 True | False True True | False
4 Middle|semicolon | "0’ tab | #define
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Chapter

Constants, Variables & Data Types | 3

3.0 Introduction

In this chapter will learn about Constant, Variables and Data types, in which we will
learn to know about the rules to define names of variables and constant with the help
of variable types such as short int, long int, double, long double.

3.1 Constants / Literals

A constant in ¢ is a quantity that does not change. The alphabets, numbers and special
characters when properly combined in expression than it changes its forms to constants,
variables and keywords. This quantity can be stored at a location in the memory of the
computer. A variable can be cosidered as a name given to the location in the memory
where a constant is stored.

Example
y = 3.6 * x+8.3; Here 3.6 & 8.3 cannot change, they are called
constant while quantities X & Y can vary or change hence are
called variables.

3.1.1 The types of C constants
The C constants are divided into the following two categories.

C Constants
Mumeric constants Character Constants
Integer Real String Single Character
Constants Constants Conslants Constant

3.1.1.1 Numeric Constant
It is made of a sequence of numeric digits with optional presence of decimal point (.)

« Integer Numeric Constant
This ia sequence of numeric digits without decimal point. The general form of integer
constant is Sign, Digit.

Where Sign : is optional “+" for positive nos,  “-" for negative nos.
Digit : a sequence of digits
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Example

+23, — 3421, 9999 efc.

* Real/ Floating point constant
A sequence of numeric digits with numeric digits

Example
19 is a integer Constant
14.78 is a Float Constant

3.1.1.2 Character Constants
Character constant are integer values and are given in single quotes. The values of
character constant are available in ASCIl character set.

Example The integer and character data conversion is
shown in the below given program.
Character ASCI #include<stdio.h>
Constant Value void main()
EAlT {
A o Char ¢; int i
‘g 66 % s
G 67 c = 1; /Mthis is allowed"/
*c holds the character whose ASCI| value is

For more character |17/
constant values refer ASCIl | € ="A
table. I=C;
/* i holds the ASCII equivalent of A which is 65*/
printf(*value of ¢ is %c and i is Ad\n”,c,i);
}

Output
Valueof Cis Aandiis 65.

3.1.1.3 String Constants

These are ASCII character in a sequence and are given within / surrounded by double
quotes. This can also be defined as an array of character constants whose last
character is \0 which is automatically placed at the end of the string by C compilers.

Example
“Is a Null string”
“This is C"
ﬁlx + 2!1
“20086"

3.2 Types of C Variables

Variables
The quantity that changs its values during the execution of a program is called variable.
They represent a particular memory location where the data can be stored.
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Example
area, name, city, age, etc.

Invalid Variables | Correction Valid Variables

RUN; Include a punctuation characier marks

Ist term Start with a number Total_marks

- Underscore alone Gross_Salary 2007

Net-pay includes a punctuation character area_of_circle()

Net pay Include space num{20]

Switch C Keywords

\n Starts with punctuation character

There are other types of variables that are usd in int si, m_hra;

declaration statement in C float basic_sal,
char code;

3.2.1 Delimiters

A delimiter is a symbols that specify the limits of basic elements of the program,
hence these are called delimiters or separators. These constants separate the variable
and statements in a program but they do not specify any operation to yield a value.

C language sentences, labels arrays, etc. are separated by special characters and
are called as delimiters. Some of them are given below;

Hash # Pre-Processor directive
Comma . Varnable delimiter in variable list
Curly braces { Used to block C sentences
Square brackets [1 used with arrays

Parenthesis () used in expressions

Colon - Label delimiter

3.2.2 Declaration/ initialization of Variables
All the variables must be declared before they are used in program. The basic purpose
of declaring the variable is to reserve the amount of memory required for these

variables.
The declaration is made in the declaration part of C program.

Its syntax is: Data_Type
Variable list;
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3.2.2.1 Data type
These are the basic data type such as int, float, char, or double

3.2.2.2 Varlist
One or more variables of the type data_type and, these variables must be separated
by commas.

3.2.2.3 Semicolon
It is a delimiter of the declaration.

3.2.2.4 Assigning values to the variables.
The processing giving values to the variables are called assignment of values and are
done via assignment operator “=",

Its syntax is : Variable_name = value;

Variable name
The represents the memory location where “value” should be stored.

Example R
inti=0; 'ﬁ 2
are equivalent SHET A

to | =0,
ch=7"a:

char ch = ‘a’;

|
This is called initialization of the variables. C alsways allows the programmer to write
declarations/ initializers in this way, but it is not always desirable to do so |

|

Eample Example
intx=1, x=10;
float total = 0.0; total = 3000.00;
char ch = “Y” name = “Ram™;
double r = 0.123e-3; Ch="%";
Assignment within an executable part does not include data type.

3.2.3 Storing constant in a variable.

This can be done via using const modifier that precedes the variable name is the
declaration statement as

const type variablename =
value;

Where type is one of the simple data types, value is a constant that will be stored in
variable name.

Example
const float pie = 3.1428;

3.3 Data Types

In programming Language there is a set of data type values. Integer, float, character,
string, pointer etc. are the examples of data types.

Data types indicate the type of data that a variable can hold. The data may be numeric
or non-numeric in nature.
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In C, the data type are categorized into
; Built in data types
2. User-defined data types

3.3.1 Built in data types

They are the basic C data types and designate one single value. The below shown
table gives the basic built-in data types.

Types Keywords| size Types Keywords Size

Integer int 2 real(floating-point) | float 4

Character| char 1 Double precision double 8
non-specific void

There is one and only one non-specific data types called void in C. It does not specify
any thing.

3.3.1.1 Ingeres (int)
Any integer number is a sequence of digits without a decimal point

integer type |Bytes Range Valid integer Invalid integer

Shortintorin | 2 -32768 to +32767 0300 |123 (decimal not allowed)

Long int 4 -2147483648 to -3578, -0210 45324 (non permissible range)
+2147483647 123, 0 13,234 comma not allowed

The floating point data type provides the means to store and manipulate numbers
with fractional parts and a very large range of sizes.

Real/ bytes Range Valid fioat invalid float
floating-point
float 4 |[34x10%t034x10™ -123.543,1.E-2 1,5 (decimal missing,
comma not allowed)
double 8 [1.7x10%t0 1.7 x10'% |.0001E+2, 1.5E + 10 | -12.65E+40
(Exponent too large)
lang double 10 |3.4 x 10 10 3.4 x 10~%2 | 1234. , 10.00E0 +132.80E
no digit for expenent
*E or e is the exponent part which indicate that the value preceding it is multiplied by ten
to the value of the exponent part’s integer.
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3.3.1.2 Character data type (Char)

Char is a keyword that displays the character type data. The data may be character
constant or string constant. A character constant can be defined as any single character
enclosed within a pair of apostrophes. It takes 8 bit for storage. The character constant
may be signed or unsigned whereas signed values ranges from 128 to + 127 and
unsigned character ranges from 0 to 255.

Examples of char data type:
charch="y

3.3.1.3 Double

This is a keyword used to indicate a double precision floating-point number. The
precision is associated with the accuracy of data and is used whenever more accuracy
is reuigred. Normally, it is a equivalent to float, but the number of significant digits
stored after the decimal point is double than that of the float.

Float usually stores a maximum of 6 digits after the decimal point. But double stores
16 singificant digits after the decimal point.

Example:
234.0000000000000000 or -0.0000001023999001

3.3.1.4 The void data type

Every C function has a return data type associated with it. Where returned type is one
of the data type that determine the type of the value returned by the function. If a
function is not supposed to return any value, its return type is specified as void. Since
the main() is the function from where execution begins. It will usually be declared with
type void. A pair of parentheses follows the word main. The matter, if any, contained
in these parentheses specifies the formal argumnets of the function. If there are not
arguments, we write void

3.3.1.5 The main function header
Void main (void) can also be used as main().

3.4 Tokens (ldentifiers, keywords, constants, operators)

The basic and the smallest units of C progam are called tokens. There are six types of
tokens in C. Each of these tokens is formed with one or more characters of C mentioned
in above tables.

They are ;
1. - 3. 4. 5. : 6.
Keywords | Identifiers | Constants Strings | Operators | Special Symbols

3.4.1 Keywords and ldentifiers '
Every word in a C program is either a keyword or an identifier. All keywords (all reserved
words) are basically the sequence of characters that have one or more fixed meaning
and these meaning, in any circumstances cannot be changed. All C keywords must
be written in lowercase letters; because, in C both uppercase and lowercase letters
are significant. The list of C keywords is as shown
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auto break case char continue default

do double else enum  extern float
for goto if int long register
return  short sizeof static struct switch

typedef uniion unsigned void while

3.4.2 ldentifiers

Identifier is used to describe the name of the variables, constants, and functions in C.
It is basically a sequence of alphabets and digits. Variables in C are a quantity which
may change during the program execution.

The rule that governs the formulation of identifiers names are given below:

a) The first character must be an alphabet or underscore.

b) All succceeding characters must be either letters or digits.

c) Uppercase and lowercase identifiers are different in C.

d) No spcial Character or punctuation symbols are allowed except the
underscore “_"

e) No two successive underscores are allowed.

f) Keywords should not be used as identifiers.

3.4.3 Type modifier or Qualifiers

It offers three adjective keywords to modify the basic integer type : short, long, and
unsigned. Here are some points to keep in mind :

Shortint <= int <= long int
float <= double <= long double

3.4.4. Unsigned int

This qualifier is used for variables that takes positive values only, by prefixing the int
declaration (or long int or short int) with the word unsigned, the range of positive
numbers can be double. Unsigned numbers are always postive or zero and obey 2"
where n is the number of bits. So, for instance, if chars are 8 bits, unsigned char

variables have values between 0 and 255.

3.4.5 Double long
The type long double speciefies extended-precision floating point.
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Summary

Constant, Variables and Data Types

Data type is a set of value along with set of permissible operations. Simple data types
consists of integers(short, int, long), real number (float, double) and characters(char)

Every data item to be used in program needs to be declared / initialized.

The backslash (\) character constant performs a specific task. They begin with a
backslash (\). Both the backslash and an associated character are enclosed within
single gquotes.

There are four data types: modifiers like signed, unsigned, short, long. These are
used to provide the accuracy and precision to the integer and character type data.

Symbolic constants are used to substitutes values to the identifiers defined with the ]
preprocessor directives # define.




Exercise

Q.1 Multiple Choice Questions

1.1

1.2

1.3

1.4

15

1.6

Y 4

1.8

1.9

1.10

Which of the following is not a valid data type in C language ?

a) Char b float c) long d) double
Which of the following is not an arithmatic operator ?

a) + b) & c) % d)*

The operator % can be applied to ?

a) Float Values b) Double values c) Integral values d) All of these.
Which of the following is not a valid integer constant of the type int ?
a) 3750 b) 32800 c) -32767 d)0

A variable of the type int in C can take a value in the range ?
a)0to 32767 b) 0 1to 65535 c) -32768 to 32767 d) -32767 to 32768
Which of the following is not a reserve word in C language ?

a) for b) goto c) doo d) switch

What will be the value of the expression 5/6/3 + 8 /3 ?

a4 by 4 c) 2.333 (approx) d) None of these
Identify which of the following are the C token(s)

a) Keyword b) Constants c) operators d) All of these.
Which of the following is not a keyword in C 7

a) const b) main c) size of d) void.

The number of binary arithmatic operatorin C is ?

ays b) 4 c)6 d) 7

Q. 2 Do the following statements

21

2.2

2.3

2.4

Which of the following are invalid variable names and why ?
a) roll-no or noll_no b} interest_paid c) SUM d) none of these
What wil the program segment results ?

int x;

x=11;

x=12;

x=13;

printf{“*%d %d %d\n” X, x, x);}

Ans 131313

What is printed by the following program ?

main()

{inta, b, c;

b =4

c=a +b;

}

Ans Garbage Output because a is not assigned a value.
What will be the output of the following progam ?

void main (void)

{

printf("%d",'B’);
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2.5

26

2.7

2.8

Q.3
31
3.2

33

}

Ans. 66
What will be the output of the following ?
void main (void)
{
floatx=1/20-1/2;
printf(“%f 2", x);
1
Ans 0.50
if x = 12.4568, what value will be printed, if the printf{) function is used as ?
printf( “%:.3f", x); |
Ans 12.457
Find the error, if any, in the program ?
void main (void)
{
float a,b;
printf("in Enter value of a:"),
scanf("%f", a);
b=a"3
printf("in Value of b = %fn" b);
}
What will be the output of the following ?
imMmx=3n=4
= + +N;
X = X4+,
Ans 56

Solve the given below problems
Correct the statement x = (float) 5/2
What would be the valueof C 7
main(0

int c;

float a, b;

a = 245 .05;

b = 40.02;

c=a+b)

Ans 285

Find the valueofaandc ?

main {)

{inta, b, c;

b=2;

a=2"(b++);

c = 2'(++h);
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3.4

Q.4
4.1
4.2
4.3
4.4
4.5

Q.5
51
5.2
5.3
5.4
5.5

Q.6
6.1
6.2
6.3

6.4

6.5

Ansa=4,c=8.

Find the valueofa &b ?

main()

int a,b;

a=2

b = ++a+2;

printf(*Value of a is %d and b is %d'\n”, a, b):

State whether True or False

Variable is such quantity that changes its values during the execution of a program?
A delimiter is a symbol that has a syntactic meaning and significance ?

The size of an operator is data_type 7

A char data type always occupies one byte ?

Semicolon is a delimiter of one declaration ?

Write an appropriate word or output for the following.

The computer splits a program into a number of parts ?

Madifier is used to declare a variable as constant ?

ifa=-11andb=-3. Whatis the valueofa % b ?

The number of relational operators in C language is ?

If we have *, /, ( }, % operators then which of these have the highest precedence ?

Answer the following Questions.

What is the procedure for storing constant in a variable ? Give example.
What does the statement indicate ? big=a>b ?a:b;

Write the logical statements for the following if:

a) Marks obtained is more than 95 for all students whose categoryisnot T
b} Total marks is more than 550 for all students whose class is 3A or 3B
Suppose the expression y = y"3*(x + y*2); is rewritten as:

¥ =3

y'=x+y'z

Will the above statement produce the same result as the earlier one ?
Identify unnecessary parenthesis int he following statements ?

a) ({ x-9y/5) + )% 8) + 25 b ((z-k) * y) +a c)(a*b)+ (-yz)
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Check, what will be printed in the following below given programs:

Q.7

6.6

6.8

# include <stdio.h>
main()

{intx, vy,

y=2

X=y+1;

printf(*%ed %ed\n” X, ¥);
¥Yy=Y¥Y+ 2;

x=5;

printf{“*%ad %ed\n” x, y):
}

# include <stdio.h=
main()

{

inta, c;

a=4;

c=a“a”a;
printf(*2sd %d\n",a,c.a*a);

}

6.7

6.9

Short answer type questions.

# include <stdio.h=
main()

[inta, b;

a="6

a=a4+3:

b=4%a;

printf(*%d %d\n”,a, b);
}

#include<sidio.h>

main()

{ int rate, time, dist, junk;

rate = 7, time = 3;

junk = rate + time;

dist = rate * time;

printf(*%d %d %d %d\n” rate,
time, junk, dist);

}

7.1  What are delimiters ?
7.2  What is identifier ?
7.3  What is data type ?
Answer to objective questions
Q 1| 2|3l als|e|72]| 8] 9| .10
1 a b d b C c d b a a
4 T T F T T
5 token

s const| -2 | 6 ()
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Chapter
Operators and Expressions 4

4.0 Introduction

Operators are the verbs of a language that let the user perform computations on
values. You can think of operators as verbs and of operands as the subjects and objects
of those verbs. C language is rich set of operators is one of its distinguished features.
An expression is a formulat consisting of one or more operands and zero or more
operators linked together to compute a value. The computed values are to be stored in
a variable for future use. This is done using an assignment statement. In order to carry
out basic arithmetic operations and logical operations, operators are needed.Operators
act as connectors and they indicate what type of operation is being carried out. The
values that can be operated by these operators are called operands.

4.1 Operators and Expressions.

In order to carry out basic arithmetic operations and logical operations, operators are
needed. Operators act as connectors and they indicate what type of operation s being
carried out. The values that can be operated by these operators are called operands.
The format is

Operand1 Operator Operand2
(The value of operand?2 is applied on operand1 as directed by operator.}

4.1.1 Expression

An expression is something which returns a result. We can then use the result as we
like in our program. Expressions can be as simple as a single value and as complex
as a large calculation. They ar made up of two things, operators and operands.

Example of expressions are: 2+3*4, -1+3, (2+3)*4
These expressions are worked out (evaluated) by C moving from left to right.

C operators are broadly classified into three main categories as

Unary operator : An operator that act on only one
operand.

 operators

Unary minus : It is an important part of Unary
operator. Any positive operand associated with
s [ 1 unary minus gets its value change

_ e. g. let a=5b=7andc=a+(-b)
Unary Binary Temary C=5+(-7)=-2

Since b is initially a positive integer variable, when
operated by unary minus, gets its value changed.

Example: a=5,b=7andc=a+-b)
C=5+(-7)=-2
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Since b is initially a positive integer variable, when operated by unary minus, gets its
value changed.

4.1.2 Binary operators
These operators act on two operands. They are further classified into following

Binary operator's

| S W W

Anthmetic| Logical Relation Bilwisa

4.1.3 Arithmetic Operators
There are five arithmetic operators in C language. They are:

Operator Meaning

+ Addition or Unary Plus

- Substraction or Unary Minus
5 Muitiplication

/ Division

% Modules Operator

The operator % (modules operator) is used to get remainder after integer division. This
operator cannot be used with floating point numbers.

Examples : The expression x%y produce the remainder, when x is divided by y &
thus is zero when y divides exact integer division truncates and fractional part as
shown below:

Suppose a = 12.5 and b = 2.0 are floating | Suppose a = 10 and b = 3 are integer
point variables arithmetic expression and|variable the arithmetic expression and
their results are shown below: their result are shown: 1
Expression | Value Expression | Value

a+b 14.5 a+b 13

a-b 10.5 a-b 7

a*b 25.5 a'b 30

a'b 6.25 a/'b 3 ‘

a%b 1

4.1.3 Operations & Hierarchical order 1

Though the expression are presented by a sequence of operators and variables, the C
compilers follows a hierarchy to execute them in order. The hierarchy for an arithmetic
expression is as:

1. . / % evaluated from left to right
AN - evaluated from left to right

Hierarchy of operator's or the Precedence of the Operators. i
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Operator precedence describes the order in which C reads expressions.

For example, the expression a = 4 + b * 2 contains two operations, an addition and a

multiplication.

Does the C complier evaluate 4 + b first, then multiply the result by 2 or does it evaluate

b * 2 first, then add 4 to the result.

The operator precedence chart contains the answers. Operators heigher in the chart
have a higher precedence, meaning that the C complier evaluates them first.

In the following table, x represents and expression. The operator with the highest
precedence (the parentheses) is listed first; the one with the lowest(=), is listed last

logical AND

assignment

Operator classfication Operators
parentheses ()

postfix operators [ ], x4+, x--
unary / prefix operators +4X, =X, +X, =X, !
multiplicative &, 7, %

additive +, -

relational <, >, om, <=

equality (boolean) ==, I=

]

and evaluate the expression:

Example : Now let us consider the following determine the hierarchy of operations

a=3*3/7+3/3+8-2+5/8

a=9/7+3/3+8-2+5/8

operation : *

a=1+3/3+8-2+5/8

operation :/ as 9/7 gives integer 1 not 1.3

a=1+1+8-2+5/8

operation : / as 3/3 gives integer 1

a=1+1+8-2+0

operation :/ as5/8gives 0,5 & 8 are

integer constants and returns integer value

a=2+8-2+10 operation : +
a=10-2+0 operation : +
a=8+0 operation : -
a=8 operation : +




Example 1: To illustrate the basic arithmetic
operations here the variables are defined with
constant values and each arithmetic operation
is executed through program.
#include<stdio.h>
vold main{)
{
int n1, n2;
int sum, diff, prod, quotient, remainder;
nl=5;
n2=3;
sum =n1 + n2;
diff = n1 -n2;
prod = n1 * n2;
quotient = n1 / n2;
remainder = n1 % n2;
printf(*SUM = Sd\n",sum);
printf(“DIFFERENCE= %d\n" diff);
printf(*PRODUCT = %d\n”,prod);
printf{* QUOTIENT = %d\n",quotient);
printi(“REMAINDER= %d\n" remainder);
k

Cutput
SUM =8
DIFFERENCE = 2
PRODUCT =15
QUOTIENT =1
REMAINDER =2

Example 2: Write a ¢ program calculate the
gross payment for Rate per hour = 80.75,
working hours = 45. 75, where gross pay is
working hours*rate per hour.

#include<stdio.h=

void main{)

{ /fdeclaring float variables
float hourRate;

float hourwrkd:

float grosspay;

/f assigining values to variable
hourRate = 80.75;
hourWrkd = 45.75;
grosspay = hourRate * hourwrkd;

/Il displaying the variables on the screen
printf("Hourly Rate = Rs. %afin Hour worked =
%f  hours'n Gross Pay = Rs.
%f”, hourRate, hourwrkd” : grosspay);

}
Output

Hourly Hate = RAs. BO.750000
Hourly worked = 45.75 0000

Gross pay = As. 36943.312500

Modify the abvove output & write the
program to display the output as:

SUM( 5 + 3) =8
DIFFERENCE (5 -3) =2
PRODUCT (5 * 3) =15

QUOTIENT  (5/3) =1
REMAINDER (5 % 3) =2

What will be the output of the following
C progam.

#include<stdio.h=

void main()

{

int months, days:;

printf{“enter days\n™) / input 3 values 45,
265, 364

scanf{“%d"”, & days);

months = days / 30;

days = days % 30;

printf{(*Months = %d Days = %d,”, months,
days);

}

4.2 Relational & Logical Operator
4.2.1 Relational Operator




These are used to compare the operands of operators and display the relations between
the two constant or variables. The result of these is either true or false. Where value of
true is non zero and false is zero.

The marks of two students of salary of two | Operator Meaning
persons needs to be compared. We can
compare these with relational operators. < Less than
There is only one relational operator in this
simple relational expression and takes the =t Less than or equal to
following form % More than
exp1 relational operator exp2 iz More than or equal to
Where exp1 and exp2 are expressions,
which can either be their simple constant — equal to
variables or combination. T Not equal to _

In C Program, to use these operators, we use if statements. This is a conditional control
statement that determines the value of condition is whether true or false.

Example : To determine whether | Example: To determines the unequality

both digits are true or false: of the operators.
#include <stdio.h> #include<stdio.h>
main() .

intx=2,y=2; main(}

if(x == y) {
pﬂnﬂ‘("l and y are Equaﬁnn); !lﬂat a = 3533 b =0.0232,
} if(a=b)

Output: printf(“a is greater than b'n");
x and y are equal }

Output:
ais greater than b

4.2.2 Logical Operators

C has the following logical operators; they compare or evaluate logical and relational
expressions.

Following are the logical operator of C:

Operator | Meaning
&& Logical AND
I Logical OR

! Logical NOT

Logical AND (&&) Operator

This operator is used to evaluate two conditions or expressions with relational operators
simultaneously. If both the expressions to the left and to the right of the logical operators
is true then the whole compound expression is frue.

53




Example : Consider the statement a>b&&x==10
The expression to the left is a > b and that on the right is x == 10 the whole

expression is true only if both expressions are true i.e., if a is greater than b and x is
equal to 10.

Logical OR (i!)
The logical OR is used to combine two expression or the conditions evaluates to true
if any one of the two expressions is true.

Example: Consider the statement a<mia<n

The expression evaluates to true if any one of them is true or if both of them are true. It
evaluates to true if a is less than either m or n and when a is less than both m and n.

Logical NOT (!)

The logical not operators takes single expression and evaluates to true if the expression
is false and evaluates to false if the expression is true. In other words it just reverses
the value of the expression.

Example : Consider the statement ! (x>=y)

The NOT expression evaluates to true only if the value of x is neither greater than nor
equal to y. The Not operator is often used to reverse the logical value of the string
variable as in expression.

If (! a) the another way of saying this is if (a ==0)
Based on the ablve said examples let us consider the following two eamples:

If we need to check two conditions simultaneously like the grade of the student in
exams should be equal to 1 and his total marks should be more than 550 then we
could write the conditions as if (grade ==1 && tmarks > 550)

In this case both conditions should be true for the complete expression to be returning
a true value. If even one of the two conditions is false, the complete returned value is
false.

Problem : What will be the explanation for following statement ?

if(grade ==1 ||
tmarks=>550)

4.2.2 Assignment Operator
This Assignment operator is to “set equal to”. The special character used for the
assignment operator is the equal sign (=).
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This: is identical to this: Operation Name

X += y X = X+Y; Addition assignment

X==¥ X=X-¥; Subtraction assignment

X*=y X =x"y Multiplication assignment

xfi=y X = x'y; Division assignment

X% =y X = X%%Y; Remainder assignment (int only)
It is used as operandl = operand 2

The assignment operator specifies that the first operand is assigned the value of the
second operand. Operand2 is evaluated and the result is assigned to operand1.

Example : X =Vy; " is set equal to the value of y*/
Consider the statement

i = i+5; this can be written as i+=5;
i = i*5; this can be written as i*=5;

Multiple Assignment Statement

Whenever an intialize different variable in a single statement. This type of initialization
would need more number of assignment operators. Hence, the name multiple
assignment

Example: i intx=y=2=10;
ii Float
a=b=c=d=5.75;
First statement initializes the three int variables x, y and z to 10. The second statement
initializes the four float variables a, b, ¢, d to 5.75

Problem : if x = 11, y = 6, check the resultant values given the column value

Expression value
x>0 && yl =3 1
x==5lly!=3 1
5&&y!=810

I(x>9 && y ! = 23)

4.2.3 Increment & Decrement Operators
These operators specify that the operand is either incremented or decremented, either
bexfore (pre) or after (post) the value of the operand is used, in the context of C statement.

3
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Operator | Usage Incrementing and Decrementing are of two types:
L increment 1. Firstincrement or decrement then takes the value
the variable

for processing (prefix)

- decrement
the variable| | 2. Take the value for preocessing & then inrement

or decrement the variable (postfix)

like ++i or --
1++ or i - -

Example 1: Post increment
a=10;
b=a++;
Here the value assigned to b would be 10 & the new value of a would be 11,
b=a;
a=a+1,;

Example 2 : Post Decrement
a=b-—;
This equivalent to two asignment statements
a=bjandb=b-1;

Example 3: Pre Increment
a=10
b=++a;
Here the value assigned to b would be 11 & the new value of a would be 11.

a=a+1;
b=a;

Example 4: Pre Increment
a=++b;
This equivalent to two assignment statements,
b=b+1;anda=b;

Example 5: Pre Increment
a=-b;
This is equivalent to assignment statements
b=b-1;anda=Db;
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Incremnet and Decrement (prefix) :

Example 1:

k=2; /”kis assigned with 2 */

i = ++k; /* Increment k by 1, then
assignes to ithereforei=3and k=3"/

i = --k: /* Decrement k by 1, then assigns to i
thereforei=2andk=2. %

Exampe 3 :

/* Program to explain the prefix increment

operator */

void main()

{
inti, j;
i=5;
j=++i+5; [*ilis incremented

then processed */

printf(*Value of i is %d and j is %.d\n”.i, j);

}

Output : Value ofiis6 andjis 11

Explanation:

J is assigned with the result of ++5. First i is
incremented the result is added with 5 and the
net result is assigned to |.

Postfix Increment/Decrement :

Example 2:

k=2; kisassigned with 2

i = K++; /* assigns i with k, then
increments k thereforei =2 and k = 3.*/

i = k--; /* Assigns i with k, then decrements
kthereforei=3 and k=2."/

Example 4 :
/" Program to explain the postfix increment
operator */
void main()
{
intl, j;
= 5;
j=5+i++; ["iis added to 5, assigned
to jandiis incremented */
printf(“Value of i is %d and j is %d\n", i, j);
}

Output : ValueofiisGandjis 10

Explanation:

j is assigned with the result of 5 + i+ firsti is
added with 5, i is incremented and the net
result is assigned to |.

Example 5:

* Progam to explain the prefix decrement
operator */

void main()

s
inti, j;

i=5
j=-i+5;
processed */
printf("Value of 1 is %d and j is %d\n”, i, |}
)
Output :
Explanation:
j is assigned with the result of - + 5 First j is
decremented, the result is added with 5 and
the net result is assigned to j.

/* i is decremented & then

valueofiis4andjis 9

Example 6 :
f* Program to explain postfix
decrement operator */

void main( )

{

inti, j;

i=5; /"iis added to 5, asigned to | and

then decremented */

j=5+i—;

printf(“value of i is %d and j is %d\n",i,j);
}
Output :
Explanation:
j is assigned with the result of 5 + i -, First
i is added with 5, i is decremented and
the net resuit is assigned to |.

Value ifiis4 and jis 10

Problem increment Operator :
What would be the value of x & y so that
the output should be.

Problem Decrement Operator :
What would be the value of x & y so that
the output should be
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x=3 Xx=5

y=7 y=8
#include<stdio.h> #include<stdio.h>
void main() void main()
{ {
mx=?y=7? itx=7.y=7
printf(“x = %d\n”, x++); printf(“x = %d\n”, -X),
printf("y = %d\n", ++y); printf("y = %d\n", y--);
} ]

4.2.4 Ternary Operator

It is a conditional operator in C. It takes three operands. The symbol * ?” is used as
ternary operator in C. It is used as

<expression> ? <valuel>:<value2>;

Where

expression — relational operator

Valuel - value to be assigned on true

Value2 - value to be assigned when the result of the expression is false.
Example : X = y<z ?y:z

Here X will be assigned the value of y if y is less than z otherwise it will be
assigned the value of z.

4.2.5 Command Operator
It is used to link two/more related expressions together.

Example : n=(i=5]=3, ++);
(First assignes the value 5 to i, then assign 3 to j, and finally assign 15 to n)
Example: #include<stdio.h>

void main()

{

inta=4, b=25, result1, result2;
resulti =a=b ? a: b;

printf(“The resultl = %d\n",result1);
result2 = a<b 7 a : b;

printf("The result2 = %d\n", result2);

}
Qutput :
Theresult1 =5
The result 2 =4
4.2.6 Size of () of Operator
This operator returns the size (i.e the number of bytes) of the operand. It should be
written in the lower case. It must precede its operand. This may be constant, a variable
or data type. It is used as.

Sizeof(operand);
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4.2.7 Bitwise Operator

All data items are stored in the memory as asequence of bits (0's or 1's), and some
applications need the manipulation of these bits. To perform, the bitwise operations, c
provides six operators. These operators work with int or char type data.

Example :

#include<stdio.h>

void main(0

.{

int x;

float v;

char ch = 'y’;

x=10;

y = 100.00;

printi("Size of x = %d\n" sizeof(x));
printf("Size of y = %d\n",sizeof(y)):
printf("Size of ch = %d\n" sizeof(ch));
printf("Size of double = %d\n" sizeof(double)):
}

Output:
Sizeofx=2
Sizeofy=4
Sizeofch =1
Size of double = 8




Summary |

Operators and Expression |
C operators are basically classified into unary, binary and ternary operators. There are
five unary, four types of binary operators and one ternary operator. Where unary minus,
I, ++, -- and - are unary operators. The +, -, *, / are basic arithmetic operators. Modules
operators is another arithmetic operators which results in the remainder after an integer

division.

The <, <=, >, =>, = =, | = are relational operators. These are used to define the relation
between constants and variables.

C language supposrts variety of assignment statements.

There is precedence of operators that determines the evaluation of expressions.

-------------------------------------------------------
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Exercise

Q. 1 Fill in the blanks

11 Operator of the exponentiation is

1.2 __ Operator is used to combine the different conditions.
1.3 inti=>5is called _ assignment.

14 i=5is called assignment.

1.5 There is no Hierarchical order for operators.

Q.2 State whether True or False

21 The expression ++ (a+b) is valid one, (ifa =y, b = 5).

22 The expression a && = b is valid one, (fa=y, b = 5).

2.3  The expression - - 10 is valid one.

2.4 The assignment statement “a + b = ¢;" is assceptable in C language.
25 An identifier in C can have A — Z as its first letter.

Q.3 Short Answer type Questions

3.1 Where does the Modules Operator can be only applied.

3.2 Find the difference between logical and relational operator.

3.3  What is Unary operator.

3.4 Given one example each for Increment and decrement operator.
3.5 In C, for which purpose expression is used.

36 Write different types of assignment operator.

3.7  What is operand.

Q.4 What will be result of the execution of program that is given below ?

a=17,
b = ++a+5;
¢ =b--=10;

printf(*%d, %d, %d\n" a, b, c);
Answer to objective questions

Q. A 2 3 4 B
1 . relational Declaration General relational

2 | F F T F T




Chapter
Control Flow (Part - 1) 5

5.0 Introduction

A computer program is a set of instructions given to a computer to do specific work.
These instructions or statements are executed one after the other as they appear in
the program. This order of executing the statement works well for simple problems
where no decision making proess is involved. But in actual practice, it is often required
to change the order of execution of statements or repeat a group of statements for
known number of times or untill certain specific condistions are met. In such cases,
the order in which these statements will b executed is to be controlied. Changing the
order of execution of the statements is the changing of the flow of control, might
inviove one of these situations.

5.0.1 Branching

Branching means depending on the outcome of a decision, executing one group of
instructions.

5.0.1.1 Conditional control statements or decision making statements
They appear in a program along with the sequential structures. They are responsible
to check for the validity of the given condition and initiate execution of specific program
statements if the condition is true and omit specific statements if false or vice versa.
They are:

If statement

If-else statement
Else if statement
Switch statement

5.0.2 Looping

Looping means executing a group of instructions repetitively either for a given number
of times or until the reguired conditions is met. Looping statements: it is like a
conditional statement evaluating a speicific condition. If the condition evaluates to be
true a given set of program statements are executed repreatedly until the condition
(which is re-evaluated during each loop) evaluates to false. They are:

* For statement

* While statement
* Do-while statement

5.0.3 Jumping
Jumping means transferring control from one point to another point in a same program
unit. These include the followings.
* break statement
* continue statement
* goto statement
C language provides facilities for controlling the order of execution of the statements,

which are referred to as flow control statements. C provides the following sets of
control statements.
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5.1 Decision making statements
5.1.1 If statements
This statement is used to check for a condition before execuing a statement it has two

formats.
if(expressions) [if(expression)]: Example:
{
statement1; ;

statement statement2; int a,b,c;

statement3; a=10,b=5,¢c=10;

The statement can also be } ifla=b)

a block of statements. The expression is evaluated, Ifthe | €=C +5;
result is true then the statement | Printfi(*%d”,.c);
following it is executed otherwise
it is skipped.

Output: 15

Here if the value of a to begin with is less 5, say 4, then the value printed is 10 since
the expression (a=b) is evaluated to be false so that the statement ¢ = ¢ +5 is bypassed.

5.1.2 lf-else

The expression in the if statement is evaluated first. If it is true then statement-1 is
executed otherwise (i.e. if it in false) statement-2 is executed.

Iif expression
{
statement1;
else
statement2;
} int a,b,c;
a=10;
Example 1
b=5;
if(a=b)
¢=5;
else
e=T;
printf(*Value of ¢ = %d\n",c);
Output
Valueofc=5
however, if the initial value of a is 4 (less
than the value of b) then the result printed
will be 7.

Staterment1

Statement2

-

Example 2 This program accepts a number and prints if it is an odd number

otherwise exit.
#include<stdio.h=
void main{0
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Example 3

{

int numb;

printf(“enter the number\n”);

scanf(*%d", & numb);

if((numb%2) ! = 0)

printf(“%d, is an odd numbersin”, numkt);
} /* end of main()"/

Output

Enter the number

13

13, is an odd number

To find the largest of three numbers

void main()
{
float a, b, c;
printf(*"Enter the three numbers -=");
scanf("%f %f %f" &a, &b, &c);
printf(*\n\n The largest among %7.3f, %7.3f, 9%7.3f is", a, b, c);
if(a=b && a>c)
printf(“%7.3f\n",a);
else if ((b>a && b > ¢)
printf(“%7.3M\n",b);
else
printf(*%67.3f\n" c);

}

Output
Enter the three numbers -> 23 76 45
The biggest among 23.000, 76.000, 45.000 is 76.000
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Example 4

Example 5:

This program accepts two floating point numbers and computes
their ratio. If the ratio is greater than zero then it exchange the
contents of these numbers

#include<stdio.h>
void main()
{
float x, y, ratio, temp;
Printf(“Enter the X and Y \n");
scanf(“%ef %f°, &x, &y);
ratio = x/y;
printf(“Ratio = %fin" ratio);
if (ratio>0)
{
temp = x; [*exchange variables */
X=y;
y = temp;

}
printf{(“X = %f, Y = %fin",x, y);
1
Output :
Enter Xand Y
34.0
55.0
Ratio = 0.6181818
X = 55.000000, Y = 34.000000

Use nested if as in example 2 in previous page, to complete the
program, if the marks obtained by a student in different subjects are
input through keyboard. The student gets a grade as per the following
rules:

marks
75 or above - grade = A
above 60 but below 75 -grade =B
above 50 but below 60 -grade=C
less than 50 - grade =D
Hint
ifimarks>=75)
grade = "A”;
else
ifimarks>=60)
grade = "B,
else
if(marks>=50)
grade = "C",
else
printf("grade = D),
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5.2 Switch statement

We have seen that the if-else statement chooses one of two statements, based on the
value of expression. The switch statement chooses one of the several statements,
based on the value on an integer (int, byte, short, or long) or a char expression. The
keyword case is followed by an integer or a character constant. Each constant in each
case must be different from all the other.

Under certain conditions during loop operations, it may be necessay to skip a part of
the body of the loop and besides this we have to run the next part. To do this in C,
continue statement is used.

The syntax is:

Switch(expression) { Switch
case valuel : ?witch {cholce) staterment! ——
statements:; cased
break: statement? ; e
b break ; statement2 |
case value2; g Il
statements; statement1 ;
break ; | statement3d »
break:
cased
....{more cases).... statements :
default: break ; statement4 >
statements: = | e
default
break; )
}

5.3 The Break Statement

Sometimes while executing a loop it becomes desirable to skip a part of the loop or
quit the loop as soon as certain condition occurs.

For example consider searching a particular number in a set of 100 numbers as soon
as the search number is found it is desirable to terminate the loop. C language permits
a jump from one statement to another within a loop as well as to jump out of the loop.
The break statement allows us to accomplish this task. A break statement provides
an early exit from for, while, do and switch constructs. A break causes the innermost
enclosing loop or switch to be exited immediately.

Example 6: Program to illustrate the use of break statement:
Complete this program to find the average.
/* A programto find the average of the marks®/
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#include<stdio.h>
void main(0
{
inta, num=0:
float sum = 0, average;
printf("Input the marks, -1 to end\n”);
while(1) *While loope starts™/
{
scanf(“%d", &a);
if{a == -1)
break;
5UmM = sUm +a;
NUM++;
}
}

5.4 Continue statement

During loop operations it may be necessary to skip a part of the body of the loop under
certain conditions. like the break statement C supports similar statement called continue
statement. The continue statement causes the loop to be continued with the next iteration
after skipping any statement in between. To continue with the next iteration the format
of the continue statement is simply; continue;

Consider the following program that finds the sum of five positive integers. If a
negative number is entered, the sum is not performed since the remaining part
of the loop is skipped using continue statement

#include<stdio.h=

void main()
inta=1, num, sum=20; *declare and initialize the variables */
for{a=0; a< 5 a++) * for loop */
printf(*Enter the Integer™); /*Message to the user */
scanf(*Yed”, &num)’ {"read and store the number */
ifinum < 0) {*check whether the number is less than zeroc */
printf(*You have entered a negative number"); //*message to the user */
continue; {*starts with the beginning of the loop */
} /*end of for loop */
sum+ = num; /*add and store sum to num */

printf(*The sum of positive numbers entered = %d", sum);  //*print the sum */

}

Example 7 : Example 8 :
Program to evaluate simple
Input the number to QEt,thE expgeasiun of the form >
day of the week (Using
switch statement) /ivalue operator value
# include <stdio.h>
#include <stdio.h> void main ( )
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#include=conio.h> {
void main (void) float valuel, value2;
{ char operatort;
int day; printf{*Type in your exprassion.\n™);
clrscr(); scanf("%f %ec %", &valuel, &operatori, &
prind{"“\nEnter the day of the week as number . *); value2);
scanf{*2d”, &day); switch{operator!)
switch{day) {
{ : case'+’
case 0: printf(*\n Day of the week is Sunday\n"}; printf{“%e2fin", valuel+valus2);
break; break:
case 1: printf(“\n Day of the week is Munday'n"}; case'-"
break; printf(*%2fin", value1-value2),
case 2: printf{*in Day of the week is Tuesday\n"}; break;
break; case™"
case 3: printf{*in Day of the week is Wednesday'\n"); | printf(*%:2fin", valuei*value2);
break; break;
case 4: printf{"\n Day of the week is Thursday'\n"}; case'/:
break; if(value2 == 0)
case 5: printf("\n Day of the week is Friday\n"), printf{("*Division by zero.\n");
break; else
case 6: printf{"\n Day of the week is Saturay\n”}; printf{"%e2hn", value1/value2);
break; break;
defaull ; printf{*in Wrong inputin”}; default;
} printf{*Unknown operator.\n”};
1 break;
Output ; )
Enter the day of week as number : 4 }
Day of the week is Thursday Output
Type in your expression.
178.98 - 326.8
147 81
Example 9

Program to calculate the area of the geometrical figures such as
circle, square, triangle, rectangle. It should display the menu of
the figure codes of different figures. On choosing particular
fig_code, the corresponding parameters required by that figure are
accepted, processed and area is displayed.

#include<stdio.h>

main()
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int fig_code;
float side, base, length, breadth, height, area, radius;
pﬂnﬂ"::::::::::::ﬁfk
printf(*1 Circle\n");
printf(“2 Rectangle\n”};
printf(“3 Triangle\n");
prir‘rtf{“============‘l.n"};
printf{“enter the figure code”);
scanf(“%d",&fig_code),
switch(fig_code) {
case 1: printf("Enter radius \n");
scanf (“%f" & radius),
area = 3.142 " radius * radius;
printf{*area of the circle = %M\n",area);
break:
case 2 printf("Enter breadth and length \n");
scanf(“%f %t", &breadth, &length);
area = breadth * length;
printf(“area of the rectangle = %f\n" area);
break;
case 3. printf(“Enter base and height \n");
scanf("%f %f", &base, &height);
area = 0.5"base"height;
printf(“area of the triangle = %f\n" area);

break;
default: printf(“error in the figure code\n™);
break;
}
{
Ounﬂﬂ e e et e e e
1 Circle
2 Rectangle
3 Triangle

==—=s====s===s

Enter the figure code 3
Enter base and height 10 and 12
Area of triangle is 0.6
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Summary
We have seen in this chapter, there are three types of situations that demand the
changes in the flow of the control. These are:

« Skipping some segments of the programs or going back to execute the same
segment again.

* Executing one segment out of two or more segments depending on the
outcome of some condition.

* Executing a segment repeatedly either for a given number of times or til
some conditions is met.

For these situations, C has four types of statements; declaration statement, input-
output statements, arithmetic, logical statements and control statements.

The control statement defines; the order or execution of the program statements
provides. Three types of control statements are:

* Conditional
* Looping and unconditional
= Control Statement
The four basic conditional control statements are :
if
it-else
if-else-if
» switch statement
These are called selective or decision marking control statements.

The goto is unconditional control statement which transfers the control to the specified
statement in a program.

Looping is also called an iterative or repetitive control mechanism, where in, set of
statement are repeatedly executed either for a fixed number of times or as long as a
certain logical condition is true.
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1.1

1.2

1.3

1.4

15

1.6

1.7

Exercise

Multi Choice Questions

Cisanexampleof................ ?

a) object oriented language b) object based language
c¢) Structural programming language d) None of these.
Structural programming approach makes use of ................ ?

a) Modules b) Control structures c)bothaandb d) None of these.

Comaisusedas.......ceeeres 7

a) A separator in C b) an operator in C c¢) terminator in C d) a delimiter in C.

A null statement can be represented by a ................ 7
a) New line b) blank space ¢) semicolon d) colon.
Infinite loopis. ................ ?

a) Useful for time delay b) useless

¢) used to terminate execution  d) not possible

Break statement is used to................ ?

a) Selective control structures only b) Loop control structures only
c) both optionaand b d) switch-case control structures only.

Continue statementisusedto................ ?

a) Continue the next iteration of the loop statement.

b) Exit the block of loop statement.

c) Continue execution of the program even errors occurs

d) Exit from the outmost block even it is used in the innermost block.

Q. 2 State whether True or False

2.1
2.2
2.3

2.4
2.5

Every control statement must be terminated by semicolon ?
The else keyword always matches to the nearest if statement ?

Break statement must be used for each case, except the last, in a switch
statement ? '

In switch statement, case values must be in ascending order ?

The continue statement cannot be used with decision making statements?
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Q.3 Short answer type questions:

3.1 What is Loop ?

3.2 What do you mean by forward and backward jump ?

3.3 When do you prefer if-else statements ?

3.4 What are the four basic conditional continue statements ?
Q.4 Answer the following questions.

4.1 What is Conditional execution ? Where it is useful ?

4.2 Inthe process of grouping the people into child, young and old categories,
depending on the age group, which control statement would you like to
choose any why ?

4.3 When do we choose for loop ? How is it different from a while loop ?
4.4 What are Case labels ? Where they are used ?
Q. 5 Complete the following program to test the output ?

void main (void)
{
int a,b;
for (a =0; a<10; a++)

{
{

case 0:b=0;
case 1 : b++;
case 2 :b+=2;
case 3:b+=3;
case 4 .:b+=4;
default : b + = 10;
i

printf("*%ed”, b);}
Outpit
90

switch (a%5)

Q. 6 Complete the following program and find the output,

6.1 if(x > 10), then 6.2 iffa<>b)
X+=1; printf(*a and b are unequal):
else else

%==1; printf(“a and b are equal):




6.3 if(value=!1100) if (x=0)
value - -; y=1
printf(“value = %d\n”, value) else if (x==0)
y=0
else if (x<0)
y=1
printf(*y = %d\n”, y):}
6.5 main() main()
{ floatp = 3.2, g = 6.0;
inta=0, b=0:if (a==0) int r = 25;
if (b ==0) if(r)
printf(“Hello Mr"): { p=p+23
else/ q=p+q:}
printf(“*Hello Mrs.):} printf(*%f %6fn",p,f):}
6.7 main ()
{ char ch = ",
switch (ch)
{
case ™' : printf("9sc”,ch);
case ' 7' : printf("%c", ch);
default : printf(“%c”,”);}}
Answer to objective questions
Q. J 2 3 4 5 .6
1 c c d a c
2 F T F




Chapter
Control Flow (Part - 2) 6

6.0 Introduction

The order of the execution of any program is based upon the control statements. It
decides that which part of the program is to be executed and how many times. In the
previous part-1 we studied that how a part of the program can be excuted no. of times
(again and again) with the help of counters whose condition can be tested with the
help of if statements, however it has limitations that it can be performed on certain
specific conditions. For a loop to be correctly executed a counter must be initialized,
incremented & every value of the counter should be in accordance with the condition
specified. Usually, the if-statement does not indicate the number of times the loop is
to be executed.

In this chapter, we will make use of the “for” and “while” loops to execute the part of
the program again and again (until required) and will also apply it in some common
programs.

6.1 Control loop structures

Many programs require a group of instructions to be executed repeatedly, until some
logical conditions has been satisfied. These loop structures are:

6.1.1 The while statement
The while statement, also called the while loop, executes a block of statements as
long as a specified conditions is true. The while statement has the following form:

While (condition)
{ statement1;

statement2;

Statement

Condition is any C expression, and statement is a single or compound C statement.
When program execution reaches while statement, the following events occur:

1. The expression condition is evaluated.

2. It conditions evaluates to false (that is, zero), the while statment terminates, and
execution passes to the first statement of following statement.

3. If condition evaluates is true (that is, nonzero), the C statemeni(s) in statement
block are executed.

4. Execution returns to step 1.

Example: Program to find the sum of first n integers (use of while loop)

#include<stdio.h>
void main()




Example :

numbers */

o

{intn,a, sum=0;
printf("Enter the value of N\n™);
scanf(“%d", &n);

a=1i;

while(a<n)

{

sum+ = a;

a++;

} /"end of while*
printf(*Sum = %4d\n", sum);

}

Output:

Enter the value of N
10
Sum =55

A simple while statement
/"Demonstrate a simple while statement to display first ten

#include<stdio.h=

int count; /* global declaration 8/

int main()

{ /* print the numbers 1 through 10

count = 1;
while(count <=10)

{
printf(“%d\t”, count);
count++; /" or count = count +1 */

}

return O;

}

Qutput :
12345678910




6. 1. 2 Do while

The suntax for the do while is:
do {

statementi;
statement2;

} while {expression);
The expression is evaluated. The block of the statements are executed first. Then
statements are executed repreatedly until the value expression is false.

Example:
In this program the loop is executed nine
times & when the value of x becomes 10,
th control comes out of the loop.
#include=stdio.h>
void main{)
{
int x;
¥=1;
do
{
printf{*x value is %ed\n”, x);
X+ =1;
} while(x<10j);
}
The block of statements after do is executed
at least once. Then the condition is tested.
So the loop is executed nine times.

Example:
In example, if we write While (x>10) see the
difference in the output as:

xis1

» x is assigned with 1.

prints as x is 1.

% is incremented by 1. so x is 2 now.
Tests for condition x>10

since it is false, it comes outof the loop
So, this program prints once as x is 1

Example :
#include<stdio.h>
void main()

intn, count = 1;

float x, average, sum = 0;
printf(*How many numbers 7");
scanf(*%d”, &n);

do
{ printf{(*x =");
scanf("%f", &x)’
SUM+ = X;

while(count <= n);
average = sum/n;

}

Calculate the average of n numbers

printf(*\n the average is %fin",average);

/* initialize & read in a value for n*/

* read the numbers®/

! calculate the average & write the answer”

6. 1. 3 For Statement (loop)

for statement is suited for the problem where the number of times a statment to stateme

block will executed is known in advance.

16




for(expression1 ; expression; expression3) s

{ Jul dutt ey

action-statements C f‘\

} i _¢{' e o Eaibe
R ) ) s

The expression1 is evaluated first and then | ..u'.::::i.w. T

the expression2 is evaluated to check if the - n.. =5

loop has to be repeated. At the end of B S

executing the statement, expression3 is z

evaluated. Thus expression1 may normally | ."u,...:f.' |

be initialization of the loop counter and s v ik

: _ | v ) 8

expression3 the increment/decrement of the ¢

loop counter. E

Example : for(count = 1; count<=10; count = count +1)

When the for statement is executed for the first time, the value o the count is set to
an initial value 1

Now the condition count <= 10 is tested. Since count is 1 the condition is satisfied
and the body of the loop is executed for the first time.

Upon reaching the closing brace of for, the computer sends the control back to
the for statement, where the value of the count gets incremented by 1.

Again the test is performed to check whether the new value of count exceeds
10.

If the value of the count is still within the range 1 to 10, then statement within the
braces of for are executed again.

. The body of for loop continues to get executed till count doesn’t exceed the final
value 10.

When the count reached the value 11 the control exits from the loop and is
transferred to the statement if any immediately after the body of for.

Example : Program to prints sum of the first ten natural numbers(use of for
loop)

tinclude<stdio.h>

void main()

77




{

int sum, number;

sum = 0; Minitialize sum to 0%/

for (number = 1; number<=10;number++)
sum + = number;

printf(“sum = %d\n” sum);

\ :

Output:

Sum =55

Explanation .

The first fime for statement executes it initializes the value of the sum to 0 and the
value of the number to 1. C then tests to see if it has to execute the body of for by
evaluating the expression number <=10, since the value of number is 1, it executes
the body of for. C then evaluates the third expression which increments number by
one to prepare for the next iteration of the loop. C again tests to see if it has to
executes the body of for by evaluating expression2, number <=10. Since the value of
the number is now 2. C executes the body of for again. When it has executed the
body of for ten items and prepared for the next iteration, the value of the number is
11. This time the test in expression2 is false and control is passed to the printf statement.

Example : Program to print

I* for loop header */
#include<stdio.h>

void main()

{

int i

for(i=1;i<=5; i=i+1) /* for loop braces not required as body contains only

one statement */
printf(" i = %d", i);
}

In this example, the initial value for i is 1. The test to determine whether to continue is to
see if i is less than or equal to 5. The statement i = i +1 means that at the end of each
pas through the body of the loop, the control variable i will increase by 1 unit it reaches
6 (and this value causes the test controlling the loop to become false.)




The body of the loop comes after for loop header

The variable i start at 1, which is immediately compared to the final value of 5.
Since 1 is less than or equal to 5, the program enters the body of the loop and
executes the printf() instruction. Naturally, the print instruction prints the value 1.
This completes the first pass through the body of for loop.

Then we increment i by 1 to 2 and compare this new value to 5. Since 2 is less
than or equal to 5, we execute the body of the loop. This time the printf() prints 2
on a new line. This completes the second pass.

Then i increases to 3, which is less than or equal to the limiting value of the
control variable (5), so we print 3.

Similarly, i increases to 4, and we print 4,

Then i increases to 5, which is also allowed since we test whether the current
value is less than or equal to the final one. The print prints 5.

Theniincreases to 6. At this point the condition i<=5 is no longer true. Therefore,
we do not enter the body of the loop with i have the value 6. Instead. for loop is
completed, and we continue with the next statement. In our example, since the
body of the loop consists of a statement to print the value of i, the entire for loop
prints the values 1, 2, 3, 4 and 5, each on a separate line.

Example : Print the numbers from 4 to 9 and their squares.

#include<stdio.h>

void main()

{

int number, sqnumber;

for(number = 4; number <=9; number = number +1)
{

sqnumber = number * number:

printf("%d %ed\n",number, sgnumber);

}

}
Qutput

16
25
36
49
64
81

L= O
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Explanation
«  When for loop statement is executed, number starts with the value 4(what is in
sgnumber at this point ?).

»  Since this value is less than or equal to the limiting or final value of number (in
this case 9), we can execute the body of the loop.

« Inside the opening brackets for the body of the loop, sqnumber is set to number
* number, which in this case is 4 * 4 = 16. The printf function prints the values 4
& 16.

« When we reach the closing bracket, the program automatially goes back to the
loop header, where number increases by 1, making it equal to 5.

« Since 5 is less than or equal to the limiting value of 9, we execute the body of the
loop.

« This time, sgnumber is set to 5 * 5 = 25. The printf prints 5 and 25 on a new line.
» Then number increases by 1 again, so that it now has a value of 6.

 The body of the loop is executed, sqnumber is setto 6 * 6 = 36, and 6 and 36 are
printed.

*  When number is 7 and 8, we print 7 43 and 8 64.

=  After printing, we go back to the header, where number increases to 9.

* Since 9 is less than or equal to 9, we execute the body of the loop once again.
» This time sgnumber is set to 9 * 9 = 81, and the values 9 81 are printed.

*  When number increases to 10, the condition controlling the loop is false.

= Therefore, we do not enter the body of the loop again. Instead we continue with
the next statement in the program.

Example : To print number from 1 to 5 without expression1 and expression3
#tinclude<stdio.h=>
void main
0 Output
{inti=0; limit=5; :
value of i
printf(*Value of i\n"); 4
for (;i<limit ;) 2
3
{ 4
i++; 5 :
[printf(“%d\n™,i); Here after every pass, the value of | will
' be incremented within the body of for
} /* end of for loop */ loop & the first value of i is initialized to
} zero outside the for loop.

il




-------------------------------------------------------

Summary
Control Flow

The while, do-while and for statements are the three powerful loop control structures
available in C. The while statement is a pre-test loop statement (it is executed if only
the expression is true) and the do-while is a post test loop statement (it is executed at
least once. Then the expression valuated for repeating the loop.) The for loop is used
when the user knows the number of interation to be made.

Sometimes, it become desirable to exit a loop or skip a part of the loop in an iterative
process. To do so, the break and continue statements are used.

-----------------------------------------------------
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Exercise

Q. 1 Fill in the blanks
1.1 | While loop can be excuted for minimum no. of time ?

1.2 | General form of do while statement is ?

1.3 | Do while loop canalsobecalled 7

Q. 2 State True or False
2.1 | In while do loop, expression is executed first ?

2.2 | In do while loop, block of statements executed first ?
2.3 | Whether while (i=20) {—} statement can be converted into an infinite loop ?

Q. 3 Short Answer type question

3.1 | What are the three different types of expression for for statement ?

3.2 | When the loop is executed then what will be the minimum count in the do
while body ?

3.3 | In loop how the null statement can be displayed ?

3.4 | How the execution of while loop can be terminated ?

Q.5 Complete the following programs (1 to 5) for following output

5.1) for(a=1;a <=6;a++) 52) a=0;
{if( a %2) while (a<5)
continue; {if (a<2) {
else a+=2
printf{(*Zsd\n”, a); continue;
printf{(*end of loap\n™); }
} else
Output: printf(“3d\n”, ++a)
2 printf{*end of loop \n"):}
end of loop Output
4 3
end of loop end of loop
6 4
end of loop end of loop
5
end of loop
53) a=0; 5.4) incx;
do { x=1
if{a<3) { while (x>=0)




To increment or decrement a
variable by more than one number
(correct the program so that the
output is as shown)

a+=2 {x=x-2
printf(“*%d\n”,a); e Lediny A
continue: } printf(“%ed\n” x); }
else { Qutput
printf("%ed\n”, ++a); 7
break; }
} while (a<5); 5
Output
s 3
4 1
6
5.5) int x;
X=7
while (x >=0)
X=x-2
printf(“%d\n” x);
Output
-1
Q.6 Complete the following progam and find the output ?
6.1) main() 6.2) intx
int a; i
; Whil =
for(a = 0; a<10;a++) X :!xe—{};; K
{ printf (“2%d/n”, x);
} Output
} -1
6.3) main() 6.4) main()
{ {
!I"Itj_.. inta, b, c;
L:Tf?é( j <10) chelly
e (++] < hile (b<100
printf("GOOD\n"); {wa If é:; :
printf("j = %d\n" j); c=++b}
} printf("a = %d\n",a);
printf("b = %d\n",b);
printf(“c = %d\n".c);}
6.5) Using For Loop: 6.6) Use of commas in the for loop

(multiple initialization with command
expressions), correct the program for
given output

#include<stdio.h>
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#include<stdio.h= main()

. {
mai() int num, total, square, cube;
{ for(total = 0, square = 0,cube =0, num
it At {: 1; num<=5;++num)
for (num = 1; num<=100;num+=20) /7| total = total + num;
increment */ square = square + num*num;
{ Cube = cube + num*num*num;

!

printf(“ed\n”, numy); printf(*Total = %d\n” total);
printf(\n"):} printf("Square =%d\n",square);

for(num = 100; num>=1;num-=20) /*| }
decrement */

printf(“%ed\n” num);}

printf(*“Cube = Sod\n”

.cube); }

Output Total =15
Output : 1 21 41 61 81 100 80 60 40 20 Square =55
Cube = 225
Answer to objective questions
Questins A 2 -3
1. D do statement while(expression); post test loop
2, T 2 T




Arrays (Part - 1)

7.0 Introduction

Array is a set of data type elements that shares the same name.

Arrays are the data type and allow us to use single variable to store a number of values
with same data type. Each consitute value of the array is called element. Each element
of an array has its own storage location, which can be referenced like any other variable.
The elements of arrays are stored in consecuitve storage locations in memory and
identified by the name of the array followed by a numbers inbrackets; these numbers
starts from 0 and increases each time by 1. Say each number 0, 1,2, 3, 4,..... is called
subscript or an indes, individual elements of the array are called subscript variables as

shown below.

Example

An array contain 5 integer values of int called age could
be represented like this. Where each blank panel
represents an element of the array, that in this case are
integer values of type int. These elements are numbered
from O to 4 since in arrays the first index in always 0,
independently of its length.

r——]
int

if age is of array type with n elements, the array elements are:

age[0], age[1], age[2], age[3], age[4],
7.1 Declaring and initialization of array

age[n].

like a regular variable, an array must be declared before is used.

Data_type

array_name [number of elements in array]

Where type is a valid type (like int, float...), name is a valid identifier and the elements
field (which is always enclosed in square brackets[]), specifies how many of these

elements the array has to contain.

Let's start by looking at a single variable used to store a person’s age.

#include <sldic.h= e

int main()

{

short age;
age=23;
printf(“%d\n”, age),

returmn 0;
} screen.

—1
2Bl |
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The Variable age is created as a short datatype and a
value is assigned to age. Finally, age is printed to the

Now let's keep track of 4 ages instead of just one. We could create 4 separate
variables, but 4 separate variables have limited appeal. Rather than using 4 separate
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variables, we'll use an array. Here's how to create an array and one way to initialize

an array:
e On line (5), an array of 4 short datatype is created. Values are
e assigned to each variable in the array online (6) through line
S short age[d]; (9). The program above shows that the first element of an array
= e ﬁ_:;f- is accessed with the number 0 rather than 1. The elements field
a -B.ge [2]=65: within brackets [] which represents the number of elements the
9: "age [3}=74; array is going to hold, must be a constant valye.
:? ;Jllﬂﬂﬂ"%d"l’t , age[a];

a) x[0]= 15:
b) x[6]= x[6]+6+ x([5]; d.) x[5] = x[12]+ 6

c) x5+ = 1;

The following assignment statements are vaild in arrays
e) char c[2]

f) float b[4];

g) b = age[a+2];
h) age[agefa]] = age[2] + 5

7.1.1. Initializing arrays

Initialization is nothing but assigning some values to the variable that
processing. Like the intialzation to ordinary varibale, the individual ele

undergoes
ments of an

array can be intialized. All the initial values must be constants. Initialization can be
made to all array elements during the time of declaration.

age [16 | 2 | 77 [ 40 [ 71|

Date type array_name[size] = {element1, element2, element3, elementq,...........element
n}
_Example
int age [5] = { 16,2, 77, 40, 71}; This declaration would have created an array
like this:
0 1 2 3 4

7.2 Some special rules

T

2.

3.

Number of initializer can be less then the
number of array elements

int ary[5] = {2, 5, 8} ;
* here only | first 3 elements of array are initialized®/

Number of initialzers larger than number
of elements results in error.

int limit [ ] = {0,1,2,3,8}; is same as int
limit{4} = {0,1,28);

Here no number is supplied for the size of
the array. In this case the compiler counts
the number of elements in initialization list
and fixes that as the array size.

Problem

What does this loop do ?
for(x =0, x <3 ; x++)

Example: This program illustrates the
initialization of the five integers to the
corresponding elements of a array using
for statement.

#include <stdio.h>

void main()

intmarks [ ] = {10, 25, 20, 35} :

int x

printf(*Element of the array are\n");
for(x=0;x<4;x+4)

printf(*marks [%d] =%din “, x, marks[x]) ;

} M End of main */
Output : Element of the array are
marks [0] = 10

marks [0] = 25
marks [0] = 20
marks [0] = 35




numix]=x"*3;

it assigns each element of array num a value which is three times its subscript: that is,

num [0] gets the value 0
num [1] gets the value 3
num [2] gets the value 6

7.2.1 Entering Data into an Array

Since array represents a collection of values, so to input data into the individual
elements of the array, we make use of loop statements. If the actual size of the array
is pre defined, then for loop, is preferred to while loop or do - while loop.

Here is the section of code that places
data into an array:

#include <stdio.h>

#include <conio.h=>

void main ()

clrser();

int i:

printf ("Enter marks for 5 students:");
for (i=0;1<5;i++)

{

printf("\nMarks of student %d;”, , i+1);
scanf("%d" , &marksi];

}
}
Output:

Enter marks for 5 students

Marks of student 1: 45 (press enter) -
Marks of student 2: 49 (press enter)
Marks of student 3: 67 (press enter)
Marks of student 4: 98 (press enter)
Marks of student 5: 76 (press enter)

The “for loop™ causes the process of
asking for and receiving a student's marks
from the user to be repeated 5 times. The
first time through the loop, i has a value
0, so the scanf() statement will cause the
value type to be stored in the array
element marks[0], the first element of the
array. The loop will be continue to be
executed untill i becomes 4 (i<5).

In the scanf () statement, we have used
the “address of" operator (&) on the
element marks{i} of the array. In so doing,
we are passing the address of this
particular array element to the scanf()
function, rather than its value,

clrscr()

It is used to clear the data that is displyaed
on the screen. For this function conio.h
is used before main().




How about printing out each of the values separately 7 Try this:

1:  #include <stdio.h> This program stores ages through the array age with
2 ) given values 23,34 65,74. these are displayed on
3 I{nl main) the scree as

4:

5.  short agel[4]; age = 23

6: ﬂgﬂ{ﬂrzﬂi age = 34

7 age(l]=34 s

B: age[2]=65; age =65

9 age[3}=74; age = 74

10 printf(*2adn”, agef0}; \

11: printf(*%edin”, age[1]: Note: There is no single statement in the language
12:  panti{=sdn’, agel2]; that says “print an entire array to the screen”. Each
:ii D'l”“[';‘fd“” . age(3] element in the array must be printed to the screen
s Ltk individually.

7.3 Copying arrays
Let's try copying arrays using a technique similar to the technique used to print arrays
(that is, one element at a time):

1: #tinclude <stdio.h= This technique for copying arrays works fine. Two
g' i maing) arrays are created: age and same_age. Each
4 | element of the age array is assigned a value. Then,
5: short age(4]; in order to copy of the four elements in age into the
6: short same_age[4]; same_age array, we must do it element by element.
7

8: age[0]=23;

9 agaiti=S4, first element of the arra

10: age[2]=65; Goay 4 ¥

11; age[3]=74;

13: same_age[0]=age[0];
14: same_age[1]=age[1];
15: same_age[[2]=age[2];
16: same_age[3]=age[3};

18: printf(%d\n”, same_age(0],
19: printf(%d\n”, same_age(1];
20: printf(%=d\n”, same_age[2],
21: prntf{%d\n”, same_age[3];
22 retum;

23: }

copy second element of the array

Note: Like printing arrays, there is no single statement in the language that says
“‘copy an entire array into another array”, The array elements must be copied
individually.

The technique used to copy one array into another is exactly the same as the technigu
used to copy 4 separate variables into 4 other variables. So what is the advantage o
using arrays over separate variables ?

Ba




One significant advantage of an array over separate #include <stdio.h>

1
variables is the name. In our examples, using four : .
: ; 3 int main()
separate variables requires 4 unigue names. The 4 4
short variables in our array have the same name, 5 short age[4];
age. The 4 short’s in the array are identical except Efj short same_age[4],
8
9

for an index number used to access them. This inti, j;

4 B K : age|[0]=23;
distinction allows us to shorten our code in a way : age[1]=34
that would be impossible with 4 variables, each with 1?{ age|2}=65;
unigue names: 45 age{3}=74;
Since the only difference between each of the short’s e
x d P . same  age(ij=agei;
in the arrays is their index, a loop and a counter can 15
be used to more easily copy all of the elements, The 16:  for(i=0; i<4; i++)
same technique is used to shorten the code that Igi fé{ﬂfﬁ?ﬂ same_age[ll;
prints the array to the screen. 19: } :

7.4 Accessing the values of an array

In any point of a program in which an array is visible, we can access the value of any
of its elements individually as if it was a normal variable, thus being able to both read
and modify its value. Ther format is as simple as:

namefindex];

Following the previous examples in which age had 5 elements and each of those
elements was of type int, the name which we can use refer to each element is the
following:

Array name age(0] age[1] age[2] age|[3] age[4]
age

Example To store the value 75 in the third element of age, we could write the following

statement; age[2] = 75;
and, for example, to pass the value of the third element of age to a variable called a,
we could write: a = age[2];

Therefore, the expression age[2] is for all purposes like a variable of type int.

Notice That the third element of age is specified age[2], since the first one is age[0],
the second one is age[1], and therefor, the third one is age[2]. By this same reason, its
last element is age[4]. Therefore, if we write age[5], we would be accessing the sixth
element of age and therefor exceeding the size of the array. Array elements can be
accessed by writing the name of the array and the position of the index of the item in
array.

This expression is equivalent to the value of the array at the index.

int data[2];
data[0] = 30;
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data[1] = 20;
printf("value at data[1] is %d\n",data[1];

At this point it is important to be able to clearly distinguish between the two uses that
brackets [ ] have related to arrays. They perform two different tasks: one is to specify
the size of arrays when they are declared; and the second one is to specify indices for
concrete array elements. Do not confuse these two possible uses of brackets [ | with

arrays.
int age([5]; /! declaration of a new array
age[2] = 75; /laccess to an element of the array

Some other vaild operations with arrays:

age[0] = a;
agela] = 75;
b = age [a+2];

age [age[a]] = age[2] + 5;

7.5 Manipulation of array elements:

C does not support performing any operation on the entire array. This is, the whole
array cannot process as a single element. But, it allows ther programmer to perform
certain operations on a element by element basis.

Array elements can be used for
mathermatical operations such as adding
the different values of array element,
finding the product of array elements.
There are two ways to do these operation
one by using the values given for ther
initialization, .secondly by supplying
values through the user (keyboard).

Here an array age has been initialized by
five values and these are added togive
sum of ages fore loop will proceed for 5
times to accept the assigned values. The
variable result give the output as the sum
of the ages given in initialization.

Il arrays example
#include =stdio.h>

int age[ ] = {16, 2, 77, 40 10};
int n, result=0;

for ( n=0 ; n<5 ; n++)
result += age [n];
printf(*in the sum of ages is = %d:,

result); return 0:

}
Output: the sum of ages is = 145




7.5.1 Sum of Elements
let's write a program to add the array element supply via user through kevhoard,

Program 1 : Sum of the elements in an array
#include<stdio.h>

void main()

int a[5],i, sum=0: /* input the array*/
for (i=0;i<5;i4++)
{
printf(*Enter the value of element2d,: , i+1 );
scanf(“%d” , &ali];
} /* sum all the elements in the array */
for (i=0;i<5;i++)
sum=sum-+ali]; /* print the sum */
printf( “The sum of all the elements of the array is %d" ,Sumy;

Qutput:
Let’s say the following numbers are inputted in the array a

Enter the value of element1 : 10
Enter the value of element2 : 12
Enter the value of element3 : 14
Enter the value of element4 : 12
Enter the value of element5 : 30
The sum of all the element of the array is 78

Program 2 : Product of all the elements in an array
#include<stdio.h>
void main()

int a[10], i, prod=1; f* input the array*/
for (i=0;i<=09;i++)
{
printf(*enter the element value™);
scanf(“%d", &ali];
I* sum all the elements in the array */
for (i=0;i<=9;i++)
prod=prod * ali]; * print the product */
printf( “The product of all the elements of the array is %d" ,prod);

Output
Let's say the following numbers are inputted in the array a
822222233333

Finally the product of all the elements is stored in the variable prod which Wwill be
equal to 7776.

So the output seen in the screen will be
The product of all the elements of the array is 7776

g1




Program 3 : Product of the respective elements in two one diamenslonal arrays
#include<stdio.h=>

void main ()

{
int a[10], b[10},¢[10],, prod=1;  /* input the a array*/
for (i=0;i<=9;i++)
{
printf{“enter the element value");
scanf(%d", &ali],
} /* input the b array */
for (i-0;i==3;i++)
{
printf(“enter the element value®):

scanf(*%ed”, &bli];

} * product of all the elements in both the arrays
*f

for (i=0;i<=9;i++)

clil= ali] *bli] /* point the array where product of both a & b arrays is stored
i.e. array ¢'/

printf(*The product of both the arrays a and b are stored in c whose values are i
for (i=0;i<=9;i++)
{
printf{*Yed\t: cfi];

}
Output
Let's saythe following numbers are inputted inthe array aji.e 22222 33333

& if the following numbers are inputted in the array b: 33333 22222

Finally the product of all the elements is stored in the array C. So the output seen in the
screen will be:

The product of both the arrays a and b are stored in ¢ whose values are: 6666666666
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Program 5 : Linear Search: Searching for a value in the array
#include<stdio.h=>

void main() |
{ |
int a[10],i, sum=0,val c=0; * input the array*/
for (i=0;i<=9,i++)

{

printf{“enter the element value”);

scanf("%d",&alil;

} {* input the value to be searched®/
printf{*enter the element value to be searched"),
scanf(*%d" &val); [* search in all the elements in the array */
i=0;
while (i,=9)
{
if (val == a[i]
{
c=1,
break;
)
else
c=0;
i+4;
} * print *f

if (c==1)

printf{(*The Value found is %d at location a[%d]:,val,i+1)
else

printf{*The Value does not exist in the array”);

}
Output:

Let's say the following numbers are inputted inthe arrayai.e 123456789 10

when it asks for Enter the value to be searched you enter 5, so the output seen in the
screen will be:

The value found is 5 at location a[5]

When it asks for Enter the value to be searched you enter 90, so the output seen in
the screen will be:

The value does not exist in the array




Program 6: To find the maximum number in the array

#include<stdio.h=>
void main ()
| {
int a [10],i, max; /* input the array */
for (i=0;i<=9;i++)
{
printf("enter the element value');
scanf(“%d",&ali];

!
max=al0]; I* assume that the first element is the maximum */
for (i=1;i<=0i++) I* check max with the other elements and if some element
is found greater than the assumed value stored in max,
max is changed to the new value */
{
if (max<ali]
max-+ali];
} /* print the maximum number */

printf(*The maximum of all the elements of the array is “ad",max);

}

QOutput:

Let's say the following numbers are inputted in the array ie 123456789 10
So the output seen in the screen will be

The maximum of all the elements of the array is 10




Program 7: To find the minimum number in the array

#include<stdio.h=

void main ()
{
int a [101.i, min; /* input the array*/

for (i=0;i<=9;i++)
{
printf(*enter the element value’);
scanf(*ved" &alil;

}

min=a[0]; f*assume that the first element is the minimum */

for (i=0;i<=9;i++) /* check min with the other elemengs and if some element
is found lesser than the assmumed value stored in min,
min is changed to the new */

{

if (min=ali];

min=a[i];

} /* print the minimum number */

printf{*The minimum of all the elements of the array is %d: min);

}

Output:
Let's say the following numbers are inputted inthe arraya: 78910123456

So the output seen in the screen will be:

The minimum of all the elements of the array is 1

Let us consider an example of arrays where 10.values of age are input by user. The
sum and average of ages is evaluated, maximum and minimum ages are displayed




#include<stdio.h>
int main ()
{
int age [10];
int i, sum=0, avg=0;
int max=0,min=100;
for{i=0:i<10;i++)
{
printf{(*"Enter the age of studentd;”",i+1);
scanf(*%d” &agelil;
1
for(i=0:i<10;i4+)
{
sum=sum-+ageli];
it (age[ij=max)
{
max=ageli];
}
if(age[i]<min)
{
min=agei];
!
}
avg=sum/10;
printf{“Average age of the students of the class .”

ravg”); printf(“"Maximum age of the student of the
GlﬂSS ‘ ||I|!maxn};

printf(“Minimum age of the student of the class : "
Jmin’};
return(0)

)

The result of the program is:-

Enter the age of the stodent |

In the program the array is declared
by the statement

int age[10];

age is the identifier of the array which
is of type integer and whose size Is
10. In the for loop user is asked to
enter the age of the student, the age
is stored in the element of the array
by the statement

scanf(“%d”,&ageli];

Here i is the index of the array. The
index starts from 0. In the next for
loop, average age, minimum age and
maximum age of the students im
calculated.
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Each element is accessed by index i. The sum of the elements of the array is calculated
by the statement

sum=sum-+age|i}; |

ageli] is the (i+1)th element of the array.

The maximum age is calculated by the if statement
if(max>agelil;
{

max=age(i];

The minimum age is calculated by the ancther if statement
if {(min<agei]
{

min=age(i];

The average is calculated by the statement

avg=sum/10;

The total n. of bytes used to store an array is equal to

Total bytes=size of(base type)xsize of array.
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Summary

Arrays

'an array is a data structure used to store collections of similar values under a given
name. They are also called subscripted variables.

Elements of array stored in contiguous memory locations

These elements are accessed by their name of the array followed by the sunscrol
number within brackets.
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Excercise

Q. 1 Multipie Choice Questions
1.1 Array name is ?
(a) an array variable (b) A keyword |
(c) Common name shared by all elements (d) None of these |
1.2 In C, array subscript always starts at ?
(a) -1 (b) O (c) 1 (d) any value
1.3 Inc, square brackets [ ] are used in ?
(a) functions  (b) arrays (c) statements (d) all of these
1.4 maximum no. of elements in the declaration int a [4] [5]: is ? |
a) 28 b) 32 c) 20 d)9
1.5 Given declaration int a[10]: identify when of following is wrong ?

af-1] b) a[0] c) a[10] d) ++a

Q.2 State whether True of False

2.1 An array is a collection of values of same type ?

2.2 Elements of the array are placed next to each other in the memory ?
2.3 Arrays can be initialized in the declaration statement itself ?

2.4 |f the size of the array is less than the number of initializers, it is an error ?

Q.3 Write an appropriate word or output for the following
3.1 If we omit size of the array in x [size] from the declaration of array x,
then what type of variable does the computer think x is ?
3.2 The value within [ ] in an array declaration specifies size of ?

3.3 When a loop is preferred in arrays, the size of array is always ?

Q.4 Short answer type questions

4.1 Show what is stored in the cells of the array when we write
int x[5] = {8 , -2,20,26, -1000);
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4.2

4.3

4.4

45

How a real array named data wth 50 elements will be declared 7 What will be
the subscript of the las element ?

What does this statement implies ?

a=4, num [a]=7;

Do the two definitions allocate the same number of cells ?
char Characters[1000];

int numbers[10][1000]; justify your answer ?

What is the purpose of initializing an array ?

Q.5 Give the answers for the following Questions

5.1
5.2
5.3

54

5.5

Differentiate between an array and an ordinary variable ?
Whar are the basic rules for naming arrays ?
Answer the following about the declaration int amount{25];

a) How many elements are in the array ?
b) What are the upper and lower bounds of the array 7

(Hint upper bount = 24, lower bound = 0 why ?)

What happens if the number of initializing values is greater than the dimension
specified for the array ?

Given this declagation, answer the following

int item [25], amount [25], a;

a) if a = 8, what array element is referred to by the item [a-3] ?
b) if a is 24, what element is amount [a+1] ?

Ans i) item [5] II) amount [25]

Answer to objective questions

Q. A .2 3 4 | 5|6 |.7 |89 10
1 c b b c a

2 T T T % i

3 | Simple variable | array | known
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] Chapter
Arrays (Part - 2) 8

8.0 Introduction

Urdinary arrays are indexed by a single integer. In the concept of a multi-dimensional
array. In which. we index the array using an ordered list of integers, such as in a[3], [1].
[5]. The number of integers in the list used to index into the multi-dimensional array is
always the same and is referred to as the array’s dimensionality, and the bounds on
each o these are called the array’'s dimensions. An array with dimensionality k is often
calied k-dimensional. One-dimensional arrays correspond to the simple arrays
discussed thus so far; two-dimensional arrays are particularly common representation
for matrices. In ,"“r;tn*e the dimensionality of an array rarely exceeds three. Mapping a
one-dimensional array into memory is obvious, since memory is logically itself a (very
large) one-dimensional array.

It the number of subscripts is more than one, then such arrays are called multi
dimentional arrays, Thus, we can say 2 dimentional (2 D) array, 3 dimentional (3 D)
array and so on. The dimentionality is understood from the number of pairs of square
brackets placed after the array named.

Example
1. array 1] - one-dimensional array
2. array2[][] - two-dimensional array
3. array3[][][] - three-dimensional array

Programmer writes the numbers of elements between the square brackets that will be
used for the function of the program. In the below part, two dimensional array has been
discussed in detail.

8.1 Two dimensional array

It 1s an ordered table of homageneous elements. It is generally, referred to as a matrix,
of sum rows and sum columns. It is also called as two subscripted variables.

811 {-? T T --] 5 of Tweo .'-'E.--r1,-.-|1-.'F--;::_:_~! arr -.-""_'

In C langauge, th9 syntax of the declaration of two dimentional array(s) i

data type array_name [row] [columns]:

where row --> number of elements that will be processed under subscript 1.

columns --> number of elements that will be processed under subscript 2.
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Example

1. int marks [5] [13];

2. float matrix [3] [3];

3. char page [25] [80];
The first example (int marks [5] [3];) indicates that int marks are an two dimentional
arrays having 5 rows and 3 columns.

In the second example (float matrix [3] [3];) float matrix is a 2 dimensional array having
3 rows and 3 cloumns.

In the third example (char page [25] [80];}, page is character type 2 dimentional array
with 25 rows and 80 columns

8.1.2 Let us see representaion of 2 dimentional array

The array contains three rows and four columns, so it is said to be a 3-by-4 (3x4)
arrays. In general, an array with m rows and n columns is called an m-by-n (mxn)
array.

Column0 Column1 Column?2 Column 3
Row0 A0l Al A](2] ALO][3]
Row 1 A[1][0] A[1][1] Al1][2] A[1][3]
Row 2 Af2][0] Al2][1] Al2][2] Al2][3]

Say [1][2] means that [1] is row subscript where as [2] is column subscript. Also every
element of the arrays is identified by A[1] [i]; A is the name of the array, & i & j are the
subscript that uniquely identifying each element in A.

8.1.3. Initialization of 2-dimensional array

Like, initialization of one-dimensional array elements. two-dimensional array elements
can also be initialized at the time of declaration. The syntax for a two-dimensional
array initialization is as follows:

Example 1 let us see the below given declaration
int matrix [3][3]1={1,2,3,4,5,6,7,8, 9}
Then, the first 9 elements of the matrix will be,
matrix [0] [0] = 1; matrix [0] [1] = 2; matrix [0] [2] = 3,
matrix [1] [0] = 4; matrix [1][1]=5; matrix [1] [2] = 6;
matrix [2] [0] =7; matrix [2] [1]=8; matrix [2] [2] = 9;

If the number of elements to be assigned are less than the total number of elements
that two-dimensional array contained, then all the remaining elements are assigned
Zeros,

Example 2 Float xy[2] [2] = {1.0, 1.5, 2.0}

Here, xy is a two-dimensional array of 2 x 2 elements of type float. But, only the first 3
elements are initialized. The fourth elements is then automatically set to zerc as shown
below:

xy [0][0] = 1.0 xy [0][1]=1.5
xy [1][0] = 2.0 xy [11[1]1=0.0
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Example 3 int num [2] [2] = {{1,2}, {3,4}};

Here, the inner set {1, 2} is taken for assigning values 1 and 2, respectively, to the first
row element of an array num. Thus,

num[0] [0]=1 num[0] [1]=2

Similarly, the other set {3, 4} is taken for assigning its values 3 and 4, respectively, to
the second row elements of an array num. Thus,

num [1] [0]=3 num[1] [1]=4

8.1.4 Initialization of the two-dimensional array elements
Remember the following points while dealing with the initialization of the two-
dimensional array elements.

The number of sets of initial values must be equal to the number of rows in the array.
One-to-one mapping is preserved i.e. the first set of initial values is assigned to the
first row elements and the second set of initial values is assigned to the second row
element and so on.

If the number of initial values in each initializing set is less than the number of
corresponding row elements, then all the elements of that row are automatically
assigned to zero.

If the number of initial values in each initializing set exceeds the number of the
corresponding row elements then there will be a compilation error.

Before discussing the processing of the two dimensional arrays or multi-dimensional
array, let us see the use of nested loop.

A loop may contain another loop in its body. This form of a loop is called nested loop.
But in a nested loop, the inner loop must terminate before the outer loop. The following
is an example of a nested loop:

Foriis Lisng /1 outer loop The sample output will be:
{
printf(“\n”) ; *
For (j=i;j<=1;-j)  /f inner loop -
printf(**”) ; -
} ik

The inner for loop is executed for each value of i. The variable i takes values 1,2,3
and 4. The inner loop is executed once for i= 1 according to condition j = 1 (i.e, 1<=1
means once), twice for i = 1, this for i = 3 and four times i = 4.
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While working with nested loops, you need to understand one thing and that is, the
value of outer loop variable will changes only after the inner loop is completely finished
or interrupted. To understand this, consider the following code lines.

for (outer =1 ; outer <10 ; outer + =4)

for (inner =1 ; inner <=outer ; inner + =2)

printf(“%d%A4d “,

outer, inner);

The above code will poroduce the output as:

Inner loop got over after value 1's iteration

Inner loop got over after value 5's iteration

1 1 | =

5 1
Change in outer's value | 5 3 | =

5 5

9 1

9 3
Change in outer's value | 9 B |=

9 7

9 9

Inner loop got over after value 1's iteration

The two dimension array is also called as matrix array. Let us consider a sample program
that stores roll numbers and marks obtained by a student:

The program on the right side has two
parts, in the first part for loop is used to
read the values of roll no. & marks,
whereas, in second part another for loop
is used to print out these values.

Col no. 0 Col no. 1
Row nio 1 5555 ae
Row no 2 BEE6 76
Rowno 3 Fii7 78
Row no 4 Ba8s 72

The scanif( ) staiement :

scanf("%d%d , &stud[i][0], &stud[i][1];
having the subscript &stud[i][0], here the
first subscript of variable stud [i] is for row
number which changes for every student
&stud|[0], the second subscript tell about
zero column which contains the rolino,
similarly &stud[1] tells the first column
which contains the marks.

So sutd[0][0] = 5555 and stud[0][1] = 88

main ( }

{
int stud[4][2];
int i, j;

for (i=0;1<=3;i++) {"inputting data
{
printf{*in Enter roll no. and marks") ;
scanf(“%d %d , &stud[il[0], &studij[1]) ;
!
for (i=0;i<=3;i++) /" printing data
printf(“in %d %d , studfi][0], studfi|[1];

So we can say that array elements are stored row wise and accessed row wise.
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8.2 Memory occupation in two dimentional arrays elements
Conceptually elements of the array are stored in a continuous chain. In two dimensional
arrays it is as shown:

stud[0](0] | stud[O)(1] [stud[1]{0} [stud[1][1] [ stud[2][0] | stud[2][1] | stud3]i0] | stud[3][1]
5555 88 6666 33 7777 78 8888 72
1002 1004 1006 1008 1010 1012 1014 1016

Example printf(“marks of second student = %d,stud[1][1];
Output: marks of second student = 33

8.3 Muiti dimensional Arrays Character type
Any array of Char with more than one subscript or size specifiers is defined as
multidimensional array. The syntax is

storage — class character data — name | {size} —— {size} —— {size}] ;
As each size specifier is enclosed within a set of beackets. Storage-class is optional.
Example  char words [30][15]; or char tens[10][15];
Each case the 15th character string is being the string terminator 0'.

8.3.1 Accessing elements of Multidimensional Arrays

The value of the elements of multidimensional array of char are accessed by
specifying the name of the variable, row and column of the element. But, in case of
array of char, there is a difference between accessing a string and accessing elements
of the string which is apart of two dim array of char. to clarity the point, take the
following example.

Example

char input [2][3];

input[0] will access all the characters in the string at row 0.
input[1) will access all the characters in the string at row 0.
input{0][0] will access first characters in the first string
input{0][1] will access second characters in the first string
input[0][2] will access string terminator of the first string
input{1][0] will access first characters inthe second string
input[1][1] will access second characters in the second string

input[1][2] will access string terminator of the second string

8.3.2 Initialization of char type multi dimensional array
It is similar to the Initialization of 2-dim array of numbers.

Example
char words [5][21] = {“programming”, ‘computer”, “debug”, “syster”, “about"};
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The first subscript in the array indicates strings, "programming”, "computer”, etc. and
the second subscript specifies the characters in the string. The variable words [2][0]
speciies the third string and first character. The third string is “debug” and the first
character in the string is "d".

Each string in the arrays words consists of 21 characters including the string terminator.
The number of characters may be less than the specified number in the array; however,
the number cannot exceed the maximum value of the second subscript. In the array
words, the length of the string should not exceed 20 characters being the string
terminator. The first subscript will vary from 0 to 4 and second subscript from 0 to 19.

If the number of characters read in is less than the specified number which is 20 in the
array words. The unfilled places will be filled in by ‘x(0’, the hexadecimal equivalent of
the string terminator "0’ as is shown below.

plrlolag|r{a|m|ml|i |n |g]|x0|\x0|\x0|x0|\x0|x0 |0 |x0|x0

The printf(“%s,words[1]) will print the string “programming”, only 11 characters as the
12th characters happened to be a string terminator which will not let printf sunction to
proceed further. However the following “printf statement with C-conversation” will print
all the characters including string terminator (which will be converted into spaces) of
the array words.

8.3.3 Two dimensional array of char word processing

Processing of text word by word requires a slight amendment to the technique of
inputting character. A word may be defined a sequence of non- white consecution
characters terminated by a space or punctuation mark. We will deal with those words
which are terminated by space to keep the program simple.

/T read five words and print them. Explanation:
Hinputting and outputting text word by | The scanf function terminates
oG _! scanning arguments as soon as it
#include <stdio.h.> encounters a space. However, the ‘for’
void main() statement repeatedlyuses the same
scanf function 5 times. Ten words,
{ each word separated by at least a
eharwarmeiBlat single splace, are read and stored in
unsigned m ; the array words.
puts(“enter 5 words”);

Output

for (m=0:m<5;++m) Enter 5 words

scanf(“%s” ,words[m]);

Array
for (m=0;m<5;++m)
printf(“%s\n" words[m]); Ui
} Dimensional

Here puts function is used to put a whole | Of
sentence on the screen. C language
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Example Program : Trhis program reads and prints the elements of a matrix.

#include<stdio.h> Output
void main ()
{ Enter the order of the matrix
int n ,a ,b, row. col; 3 3
int mat [10][10] ; Enter the elements of the matrix
printf{"Enter ther order of the matrix\n"); 1
scanf("%ed%d , &row , &col); 2
printf(“Enter the elements of the matrix\n”); | 3
for{a= 0; a<row; a++) 4
{ 5
for(b =0; b=col; b++) 6
{ 7
scantf(“%d" ,&mat[a][b]; 8 |
} 9 |
}
printf("Matrix is \n") ; 1
for(a= 0 ; a<row; a++) Matrix is
{
for{b =0 ; b<col ; b++)
{ 1 2 3
printf{(*3:3d" matfa][b] ; 4 5 6
} 7 8 9 |
printf(*\n") ;
!
1

Example program : To calculate the average of elements of rwo in
2-dimensional array

#include<stdio.h>
int main ()
int
int age[2][5]= { {12, 13, 14, 15, 15}, _
12, 16,17, 13, 12}}; i Explanation:
int ij;
int sum=0,avg=0; _
for(i=0;<2:i++) Output of the program is:

for( | =0;j< 5ij++)
{

Average of the elements of the row 1 is 13

sum=sum-+agefil(jl;
1
avg=sum/5; Press any key to continue
printf{“Average of the elements of the row ;
%d is %d \n" |, I+1 , avg);
sum=0;

Average of the elements of the row 2 is 14

return{Q);




8.4 Single Character input output

The basic operation done in input output is to read characters from the standard input
device such as the keyboard and to output or writing it to the output unit usually the
screen. The getchar function can be used to read a character from the standard input

device. The scanf can also be used to achieve the function. The getchar has the
following form.

variable name = getchar

Variable name is a vailed ‘C' varible, that has been declared already & that possess
the type char.

Example :

# include < stdio.h = /I assigns stdio-h header file to your program

void main () // Indicates the starting point of the program.

{

char C; {/ variable declaration

printf (“Type one character.”) ; // message to user

C = getchar {) ; // get a character from keyboard and stores it in variable C.
printf (“ The character you typed is = %c” , C); // output

} /! Statement which displays value of C on

/f Standard screen.

The putchar function which in analogus to getchar function used for writing character
one at a ime to the output terminal. The general from is:

putchar (variable name);
{(Where variable is a valid C type variable that has already been decalred).
putchar ( ); Displayes the value stored in variable C to the standard screen.

Program shows the use of getchar function in an interactive environment.

#include<stdio.h> linsert stdio.h header file into the Pgm
void main ( ) // Beginning of main function.

{

char in; I/ character declaration of variable in.
printf (* please enter one character”); //message to user

in = getchar () ; // assign the keyboard input value to in.
putchar (in); // out put ‘in’ value to standard screen.
}
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This program read any character that you have typed on keyboard until it finds a
character in input characters

#include<stdio.h>
#include<conio.h=
main()

» {
char ch;
while{ch!="")
{
ch=getchar();
putchar(ch);
H
!

Each key press will be both shown or console and captured to a buffer. This buffer will
be delivered to ‘ch’ variable after pressing enter key (not before this).

So input characters are buffered untill we press enter key and at that moment program
execution continues running statements that follow getchar() function (These are loop
statements). If there is a '’ character in buffered characters, loop execution continues
sending characters to console with putchar() function until it reaches *." and after that
stops the loop and comes out of while loop.

If it does not encounter ‘. in characters it returns to the start of loop, where it starts
petchar() function again and waits for user input.

First ‘test’ string in output is the result of our key presses and second ‘test’ is printed
by putchar statement after pressing enter key.

8.5 # define directive:

This belongs to C pre-processor category. As the name itself indicates, (pre-processor)
means that it is always playces before its compilation. Hence placed before the main
( ) function. In ¢ programming, we know that the value of the variable can change as
a program is exectuing. However, the value of the constant is fixed by a definition.
The general from of the definition for the constant is:

# define name value
The comiler replaces every occurrences of the identifier name with the value. For

example, say in a program using these constant definitions we want every occurrence
NUMB is replaced by value 7, then we write.

# define numb 7

In other view # define directive is also called as Macro substitution (process of replacing
an identifier of a C program by a constant or symbolic sonstant.)
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Let us see how it is used.

Example program 1

#include <stdio.h>
#define Pl 3.142
void main { )

float rad , area ;

printf(“Enter the radius \n") ;
scanf("%f" , &rad) ;
area=Pl*rad * rad ;

printf(“area of a circle = %fin" , area);

}

}

Example program 2

#include <stdio.h>

# define CONDITION if (a=h)

# define PRINT printf(“a is greater than b\n") ;
{ main ( )

inta, b ;
printf(“Enter the value of a and b /n’);
scanf("%d %d ” , &a, &b);
CONDITION
PRINT

Note: Any Macro substitution inside the string will not be replaced.

Example

printf(“Pl = %An" ,Pl);
in this statement first occurrence of Pl will not be replaced by 3.142 while the second

is replaced by 3.142.

Now let s # define directive in a program to print Multipilication table

Example program

//*Program to display a Multiplication table
#include <stdio.h>

#define ROWS &

#define COLUMNS 5

void main ()

{
int row, column, product [ROWS][COLUMNS] ;
int i,j;
printf(* MULTIPLICATION TABLE \n\n") ;
printf(* *) ;
for ( j = 1;j <=COLUMNS ;j++)
printf(*%add” j):
printf(*\n™) ;
printf(*
for(i = 0 ; i<ROWS ; i++)
{

in™) ;

row = i+1,
printf{*%:2d" ,row) ;
for(j = 1 ;j«<=COLUMNS ; j++)
{

columns = j;
productfi]fj] = row * columns ;
printf(“%24d”, poroduct(il[jl;

printf{*in} ;

Explanation:

1.

2.

Step 1, 2 defines the declaration of two
variables rows and columns.

Step 4 we declare a two - dimensional
array of size 5 x 5.

Step 5 we print Multiplication table.
Here, we use two for loops to access
the array. The loop for(i = 0 ; i<Rows ;
i++) prints the elements row-wide i.e.
for each value of |, all the columns are
printed

In the next step multiplication of row and
column take place.

5. number of iteration done by the for loop
is equal to the array
Output;
Multiplication table
1 2 3 4 5
1 1 2 3 4 5
2 2 4 6 8 10
3 3 6 9 12 15
4 4 8 12 16 20
5 5 10 15 20 25
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Another way of initialization of multi dimentional array:
Example
int age[2][5]= { {12, 13, 14, 15, 15}, {12,16,17,13,12}};
in the above statement, the declaration and initilazation of two dimentional is shown.

Also here, the initilaztaion of elements of the first row {12, 13, 14, 15, 15} and second
row {12, 16, 17, 13, 12} is shown.

Example
sum=sum-+age[i][jl;

Array ageli][j] is shown with row i and column j and when sum of the elements of row
is calculated the the average is calculated by the statement as shown below:

avg=sum/5;

Here value of sum starts from zero and is repeated for the second row.




Summary

Arrays

There are two types of arrays - one dimension and multidimensional arrays.

One a pair of square brackets is used for each dimension. For example one
dimensional array has only one subscript, and it is viewed as row matrix or column
matrix.

But, multidimensional arrays have more than one subscript, hence the name two
dimensional array three dimensional arrays and so on/

C does not support strings data type but strings are handled as an array of
characters.

There is rich library of functions for manipulating strings.




Q.1
1.1

1.2
1.3

1.4
15

Q.2
2.1
2.2

2.3

24

2.5

Q.3
3.1
3.2
3.3
3.4

3.5

Excercise

Answer the following questions
Define a Multi-dimensional array ?

What are different ways to declare two-dimansional arrays ?

State the condition when all the elements of a row are automatically assigns
a ZERO value ?

What is the significance of # define Row 10 ?

A declaration for a 3 dim array sales which holds sales data for five shops,
for 12 months, for three years is given as double sales [5][12][3]; state
why double data type is used ?

Fill in the blanks

Process of replacing an identifier of a C program by a constant

The function is used to read a charater from the standard
input device.
The function is used for writing characters one at a time

to the uuiput terminal.

If the number of characters read in is less than the specified number,
The unfilled places will be filled in by

The two dimensional array is generally called as

State whether True or False

Elements of two-dimensional array are stored row-wise.

The elements of the array can be accessed in order of their subscript.
A list of strings can be stored within a two dimensional array.

Number of elements in a two-dimensional array having 5 rows and 3
columns is 8.

If the size of an array is less than the number. of initializers, the size is
increased automatically.
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Q.4
4.1

4.2

4.3

Multi Choice questions
Int marks [10] [5] gives the defination of array ?

a) 5 column, 10 rows b) 10 columns 5 rows

¢) both a and b are correct d) none of these

Statement intnum[2][3] = {{3, 8, 6}}, {9, 4, T}};

a) assigns a value 4 to num[1][2]  b) assigns a value 7 to num[1][2]
c) assigns a value 8 to num[1][2]  d) assigns a value 9 to num([1][2]
Statement in num[2][3] = {{1, 2}, {3, 4}, {5, 6}};

a) Assigns a value 2 to num[1][2] b) Assigns a value 4 to num[1][2]
c) Assigns a value 3 to num[1][2] d) gives an error message.

Answer to objective questions

Q. o 2 3 A 5
2 Marco Subsitution getch() putch() w0’ matix
3 T F F F F

4 b a d
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Chapter
DESKTOP PUBLISHING 9

At the end of this chapter, we will learn about these topics :
What is Desktop Publishing (DTP) ?

Frinting Methods.

Fonts.

Scailing, Tracking and Leading.

Frames, Page layout.

WYSIWYG

Advantage of DTP over word Processing.

®NO O AN

. Document learning.

9.0 Introduction to DTP (Desktop Publishing) :

An application of computer that enables small companies and individuals to
produce reports, Visiting cards, Calendar, Advertising, Magazines etc to near
typeset quality. Modern Systems, which simulate many of the professional
typesetting functions, consist of a personal computer using DTP software. The
software is designed to format text into pages using a wide range of different
typefaces. A common feature is the ability to preview each page on the computer’s
screen before it is printed. The term Desktop Publishing is commonly used to
describe all the page layout skills.

Desktop Publishing begins in 1985 with introduction of Mac Publisher. Mac Publisher
is the first WYSIWYG (What you see is what you get) layout program. The point to be
noted, before the invention of Desktop Publishing software (Corel Draw, Page Maker,
Photshop, MS-Word etc.), the task involved in desktop publishing were done by many
peoples (Manually). Different types of peoples were involved in both graphic and text
design. Now Desktop Publishing software becomes more and more powerful and
gives you more control over text and graphics. Desktop Publishing is generally &
three types (i) Page Layout (ii) Editing (I11) llustration.

(i) Page Layout— Adode Page Maker efc.
() Editing — Adode Photoshop, Corel Photo Paint etc.
(1) IMustration — Coral Draw M.S. Publisher etc.

To prepare a document our first step is to decide what type of document is going to be
prepared. Do you want to create a wedding card, front cover of the book, Brochure or
business card. If you need to create a front cover of the book, the document size
should be known. If you know about the all previous steps, you can make your document
using any desktop publishing software.




9.1 Print Documents

It is the ver essential part of DTP. We can print the document in many ways and many
forms. Printing is the process of reproducing text, images as well as graphic, typically
with ink on paper in a printing press, can be through laser printer or inkjet printer. It
may be large scale industrial process or may be a individual process.

9.2 Printing Methods :

Offset Printing (Lithography) : Ink sit on the surface of the paper, Today all modern
printing is offset. Most short-run-jobs are now being done digitally. offset printing is
better and cheaper for business use as compared for personal use..

Laser Printing : A Laser Printer is a common type of printer that produce high quality
text and graphics Laser Printer uses non-impact photo copier technology. For printing
a document a laser beam draws the document on selenium coated drum using electrical
charges. After the drum charges, it is rolled. Colour Laser printer is up to ten times
mor expensive than a Black/White Printer. The fastest Black/White model can print
over 200 pages per minute and the fastest colour laser printer can print over 100
pages per minute. The standard resolution of laser printer is 600 dots per inches
(dpi). It also depends upon graphics to be printed.

9.3 Fonts

A font is the combination of typeface and other qualities, such as size, point, width.
For example Arial is a typeface that defines the shape of each character.

In simple words, “A font is the combination of all characters (including all the special
characters i.e. commal,), semicolon(;), hyphen(-), @ etc)". Font family is the collection
of all the variations, for example Arial, Arial Bold, Arial Narrow are all the part of font
families. The height of the font is measured in points. Low point means small characters,
high point means large characters. For example :

View of Content Font Size

School L:

School 10

School 12

School 14
-School 16

9.4 Scaling, Tracking and Leading :

Adjusting font in document : There are a number of ways for adjusting text in a
document. This term refers to that, without changing the points of any font we can
increase its width or can decrease its width. The term known as scaling.

Tracking : Tracking simple means to increase or decrease the character space in a
word or multiple words. It can also measure in points.
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Examples of Tracking

My Nameis Ram
My Name i1s Ram

My Name is Ram

Fig. 9.1 Tracking

Leading : It smimply shows theline space between two or more lines. It can also measure in
points or depends upon the desktop publishing software. Fore example.

Example of Leading

— — ( Leading Text |
| Original Text | i e
% = '

Fig. 9.2 Leading

9.5 Frames
Frames group related information or graphics for example.
( FRAMES )
I
List of Distnicts Major Cities of India
® Ludhiana ® Mumbai
® Moga ® Madras
@ Mohali @ Calcutta
@ Patiala @ New Dehli
® Jalandhar @ Chandigarh
Fig. 9.3 Frames
118




In each frame, each object is individual entity. To use every frame, you must know the
purpose of every frame, box or border. Frames form a barrier. Frames are used to draw
attentionto key points or useful tips. It indicates, the information is more important than
others.

9.6 Page Layouts

Page layout is the task of placing and arranging all objects (i.e. text or graphics) on the
page to produce meaningful documents such as books, brochures or posters. A page
or document layout can be designed on a rough paper with pencil, pen or sketch. But
the electronic page is better known as graphical user interface (GUI), Page layout refers,
to just like the actual page and its composition. Page layout also includes occasionally
place holders (i.e. grids, Lines, Boxes) that are not printed with irk.

9.7 WYSIWYG - (What-You-See-Is-What-You-Get):

This word used in computing is to describe a system, in which electronic page is
displayed in very similar manner to the final output. That page can be a printed
document, web page and can be a slide. Now Various Modern Desktop Publishing
Software are doing a great job of optimizing the screen display for a certain type of
output. For example MS-word is optimized for output to a typical colored laser printer, if
we print that document then the document will be as close as to WYSIWYG.

In some situation, WYSIWYG is unimportant because:

- Additional Information is useful in composition made i.e. non-printing
characters.

- In layout made we often use grids or guide lines for aligning objects and
for margin lines in a document.

9.8 Advangages of DTP over Word Processor

From one point of view “Word Processor” is little more than a fancy electirc typewriter,
A simple “text editor” has three basic features (spell characters, formatting of blocks of
text into heading, paragraphs etc) in “Word Processor” primary jobs are typing article,
change the contents as necessary, spell checkers and simple margins and scme page
layout features. If you need more powerful layout control (e.g. to prepare brochures,
Newsletter, Magazines, or a business cards), then you need Desktop Publishing type
of software, instead of word processor. In simple means word processing is a strictly
text based editor and DTP is object based software. In Desktop Publisher Softwares,
documents are easier to layout and the text need to be more than on one place. In a
DTP Scftware ever item or object also occurred in a flexible manner.

9.9 Document Planning
Let us discuss some tips, where desktop publishing is used. We also discuss some
general guidelines for designing common documents.
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Page Layout : After you have assembled your written text, graphics or special type of
symbos (box frames and borders) then you are ready to layout your page. Layout is the
process by which all the elements are laid on the page orderly. Subject matter should
be highlighted.

Style : In Desktop Publishing software, you will be able to choose the best of several
types of fonts, Graphics design style, its color and some type of filters and effects may
also be applied to layout elements. Whatever font you decide, use this font in all the
documents. Matter should be impressed in a stylish way it may be digest, understand
and memorable.

Applying a style in a document is a way to automate the formatting. Without using a
style you would have to highlight each paragraph, line individually. it become very
tedious job. A styling includes heading style, header and footer style, bulle style etc.

Margin : Margins are the distance between the text from left and right edges, top and
bottom edges.

f Hezdar
M:Eglr! I
|
- Your Page «>
Lef it
harg h!1n|:-1-r:|.t|1
|
| —
Fr:,l!-lg.‘.rl_llln: I Fxater
Fig. 9.4 Margin

Margins are normally 1 inch, but you can adjust it according to your need.

Header : A header is the text which is printd at the top of each page. It may be page no.,
_ chapter name or may be special information.

Footer : Footer is a text which is printed at the bottom of each page. It may also be
page no. chapter name or may be special information. Almost every DTP software can
automatically generate page no. and other information on every page on a document.

Font : It is the most important part of the document design, Generally readers like
Arial, Times New Roman font because they are easy to read and more format in most
of the text books, magazines and news papers are using this type of font.
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These are the basic needs of document planning, but the other points are page size,
number of pages, columns, title and sub title, captions etc.

|. 10.

POINTS TO REMEMBER

. DTP softwares are used to create Reports, Visiting Cards, Calendar,

Advertisement, Magazines etc.

To prepare a document, our first step is to decide what type of document is
going to be prepared.

Printing is the process of reproducing text, image as well as graphics.
Laser Printing and offset printing are the two most common printing methods.

Font is the combination of typeface and other qualities, such as size, point and
width.

Leading means line space between two or more lines.

Page layout is the task of placing and arranging all objects i.e. text, graphics or
shapes.

WYSIWYG means What You See |s What You Get.

If you need more powerful layout control (e.g. for making brochures news letter,
magazines or a business card) then you need desktop publishing software
instead of word processor.

Margins are the distance between the text from left and right edges, top and
bottom edges.
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EXERCISE

Short Answer Type Question :

What do you mean by Dektop Publishing ?

What are the various methods of printing ?

What dou you mean by Scaling, Tracking & Leading ?
What dou you mean be WYSIWIG ?

Whar are Margins ?

Long Answer Type Questions

What dou you mean be Page Layout 7

What are fonts ?

Write down the difference between DTP and Waord Processor.
What do you mean be Document Planning ?

What do you mean by DTP ? Why we need to use DTP ? What are the various
types of DTP software ?

3. True/False
. Header is written on the bottom of the poge.

2. MS-Word is a DTP software.
3. We don't need planning for preparing a document.
4. Style include bullet effects.

—k

o s

Spacing between two or more lines are called scaling.

4. Fill in the Blanks

means spacing between two or more lines.

Frame = related information or graphics.
WYSIW/G means

We can document in many ways.

Fastest color laser printer can print — pages.
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Common Programmings Errors

Let us examine some of the common errors that a programming learner/beginner can
commit while do programming.

Case 1 Non-terminated comment

Consider the following statements with the comments given

a=b; f* this is a bug

e 1* c=d will never happen */
As the closing comment */ is missing in the first statement, all the statements that
follows, until the closing comment */, are ignored by the compiler i.e. the compiler will

search for closing comment (*/) further down in the program and treat all the lines as
comment, but if the same does not found, we may get an error message.

Case 2 a) Misuse of semicolon

Consider the following statements in which we try to sum the integer values from 1 to
5, if we write the statment
for (a=1;a <=5;a++);
sum=sum + a;
Only the exit value of the a=5 is added to sum.

b) Missing Semicolons

Every C statement must end with a semicolon. A missing semicolon may cause
considerable confusion to the compiler and result in ‘misleading' error messages. For
example if we consider the following two statements.

c=a+b
d=a/b;

Here the compiler will treat the d = a / b; statement as a partofthec=a + b and
takes bd as a variable name. Due to this “undefined name” error message will be
displayed in the second line. Clearly the error was in the first line and message
displayed is on the second line where there is no error, so in these situations we
should check the preceding line for a missing of semicolon.

Case 3 Missing Braces / putting braces at proper place

Some times we forget to put braces specially closing braces while ending the program.
It will be usualy detected by the compiler because the number the opening braces
should be equal to the closing beaces. However if we put the matching braces at a
wrong place, this may not be detected by the compiler but the program may produce
unexpected results. To see this let us consider the following example

Example Statemenis without proper braces
for(a =1;a <=5;a++)




sumi1 = sum1 + a:
avg =sumi/5;
printf( “%d %d\n" ,sum1,avg);

This program code is to compute sum 1 & average for a varying from 1 to 5 (in steps
of 1) & then to print their values, But, actually the for loop treats only the first statement
namely sum1 =sum1 + a: as its body and therefore the statement avg = sum1/5 ; is
evaluated only once when the loop is exited.

Example Statements with proper braces
for(a = 1;a <=5;a++)

sum1 =sum1 + a:
avg = sum1/5 ;

}

printf( “%d %d\n" ,sum1,avg);
The proper braces are shown in above
Case 4 Missing Quotes

Every string must be enclosed in double quotes, while a single character constant in
single quotes. On missing them, the string will be interpreted as a variable name

For example if ( married = =;No") f* No is a string */
status = “N” /* N is a character constant *\
Here No & N are treated as variables & therefore, message “undefined name™ may occur

There should be ‘N’ instead of “N" in above example

Case 5 Accidental assignment/Accidental Booleans
Consider the following case statements
a) if {a=b) c; I* a always equals b, but c will be executed if b!=0*/

Depending on your view point, the bug in the langauge is that the assignment operator
is oo easy to confuse with the equality operator; or may be the bug is that C dosen't
much care what constitutes a boolean expression: (a=b) is not a boolean expression!

Closely related to this lack of rigor in booleans, consider this construction:
if(0<a<5)c; f* this “boolean” is always true! */

Always true because (O<a) generates either 0 or 1 depending on if (O<a), then
compares the result to 5, which is always true, or consider this:

if(a =1 b) ¢; /* this is compiled as (a = !b), an assignment, rather than (a != b) or (a
==lb)*/

b) Use of = instead of ==
For example if (a=1)
count++;
Here the variabe a is assigned 1 and then, because a = 1 is true, count is
incremented but this statement does not perform any test on a irrespective of the
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previous values of a, count ++; is always executed. Same errors can occurs in
other control statements like for and while.

Case 6 Undeclared Variables

We must declare the variables and its type. before we used it. Otherwise a message
*undefined variable” will be displayed on screen.

Case 7 Forgetting the precedence of operators

Experssion should be evaluated according to the precedence of operators. Consider
the statement

If (value = product () >=5)
Fee = 0.05 * value;

The call product returns the product of two numbers, which is compared to 5. If it
equal to or greater that 5, the relational test is true, and a 1 is assigned to value ;
otherwise a 0 is assigned. In either case, the only values value can take on are 1 or 0.
This certainly is not the programmer wanted.

The statement was actually expected to assign the value returned by the product ( ) 1o
value and then compare value with 5. If value was equal to or greater than 5 , Free
should have been computed, by statement Fee = 0.05 * value;

This error is due to the higher precedence of the relational operator compared to the
assignment operator. So the correction is

If (value = product ( }) >= 5)
Fee = 0.05 * value;

Case 8 Forgetting to declare Function

Every function that is called should be declared in the calling function for the type of
the value it returns. For example the function below given returns a double type
value but this fact is not known to the calling function and therefore it accepts to receive
an int type value. So whenever this is used in a program, an error message such as
“redefinition” or meaning less result is obtained.

main( )
{ floata=12.05;

float b =7.35;

printf(“%fn “ ,division(a,b));
}

double division(x,y) In this example the x and y are
float x, y; float type and the result of x/y is




{ also float, the function returns
return (x,y); only integer value because no
i type specifier is given in the

} function definition. This is wrong
The function division is like other variable for | 00. The function header should
the main( ) and therefore it should be declared | Include the type specifier to
as double in the main () as force the function to return a

P particular type of value.
division (x,y)

float x, y;

{ return(xfy) ;
}

Case 9 Missing & operator in scanf parameter

All non-pointer variables in a scanf call should be preceded by an & operator, if the
variable code is declared as an integer, then the statement scanf("%d”, a); is wrong
the correct one is scanf(*%d” , &a);

Case 10 Crossing the Bounds of an array:

The first subscript or index in the arrays is 0. A common mistake is to start the subscript
from 1.

for Example the segment
int x[5],sum,a;
sum = 0;
for(a=1:a <=5;a++)
sum = sum +x{aj;

Would not find the correct sum of the element of array x. The for loop aexpression
should be corrected as

for(a = 0;a <5;a++)
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Glossary

A

Analog Data

Data that can have any value in a range and that can change continuously;
the time of day represented by clock hands, or the temperature represented
by a liguid thermometer are examples of analog data.

Analog Signal

A type of signal that encodes data transmitted over wire or through the air,
and is commonly represented as an oscillating wave. An analog signal can
itake any value in a range, and changes smoothly between values.

An analog signal can transmit analog or digital data. For example, a radio
station sends analog music data using analog signals, while a modern
transmits digital data using analog signals.

Calling a function, refers to the actual values passed fo the function. |
The process of detemining which of a set of functions of a specified name

An orderd and index able sequence of values. C++ supports arrays of a

tArgument
Argument
Matching | matches given arguments in a function call.
Array
single dimension or of multiple dimensions:
ASCI

A numeric code standard for characters. Literally, ASCII stands for American
Standard Code for Information Interchange. This s the most common
character to integer translation code.

:'Ass'rgnmerﬂ

The process of giving a value to a pre-existing variable /constant.

Assignment
Operator

An operator for doing assignment.

Backbaone
_Network

A ne?worh that works as a backbone to caonnect several LANs.

Bandwidth

The capacity of a medium to transmit a signal.

Boolean

C keyword used to cia_c_ia_re a Boolean data type.

Break
[

C keywod used to spec:if\_.r_a statement that is used to break out of.a for or|
while loop or out of a switch statement.

Bridge

C Library

Device that links two networks together.

- C
A system library that contains common C language subroutines for file
access, string operators, character operations, memory allocation, and other
functions.

\Cahle

Call

Call By
Reference

Caller _
Carriage-Return
Character

Transmission medium of copper wire or optical fiber wrapped in a protective
cover.

To transfer control to a procedure, program, routine, or subroutine.

Passing a copy of an argument to a function. The function can then change_

the argumentvalue. C use call by value argument passing. But also call by
reference.

| A routine that calls another routine

A character that in the output stream indicates that printing shoul start at the
beginning of the same physical line in which the carriage-return character
occurred. The carriage-return is the character designated by “r' in the C and
C++ languages. It is unspecified whether this character is the exact
sequence transmitted to an output device by the system to accomplish the
movement to the beginning of the line.
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|Case Clause

| In switch statement, a case label followed byany number of statements.

Case Label

The word case followed by a constant expression and a colon. When the
selector evaluates the value of the constant expression, the statements
following the label are processed.

CD-Rom

High—caﬁanim read-only memaory in the form of an optically read compact |
disc.

Character

(1) A letter, digit, or other symbol that is used to represent data. (2) A sequence
of one or more bytes representing a single graphic symbol or control code.

Character
Constant

A character or an escape sequence enclosed in apostrophes.

Character Set

1) A finite set of differnet characters that are complete for a given purpose;
for example, the character set in IS0 Standard 646, 7-bit Coded Character
Set for Information Processing Interchange. T. (2) All the vaild characters
for a programming language or for a computer system. (3) A group of
characters used for a specific reason; for example, the set of characters a
printer can print.

Character A contigueous sequence of characters terminated by and including the first|
|String null bytes.

|Character The name of a character data item sphere whose value is assigned or
Variable changed during program execution.

Class 1) A group of objects that share a common definition and that therefore

share common properties, operations, and behavior.

Client/Server

(2) A C++ aggregate that may contain functions, types, and user-defined
operations in addition to data. Classes can be defined hierachically, allowing
one class to be an expansion of another, and classes can restrict acess to
their members.

A networking system in which one or more file servers (Server) pmvicE'
serveces; such as network management, applicatin and centralized data
storage for workstations (Clients).

Coaxial Cable

Cable consisting of a single copper conductor in the center surrounded by
a plastic layer for insulation and a braided metal outer shield.

Code Page

1) An assignment of graphic characters and control function meanings to all
code points; for example, assignment of characters and meanings to 256
code points for an 8-bit code, or assignment of characters and meanings to
128 code points for a 7-bit code.

(2) A particular assignment of hexadecimal identifiers to graphic characters.

Code Point

;{lndad
Character Set

1} A 1-byte code representing 1 of 256 Eossihel characters.

(2) An identifier in an alert description that represents a short unit of text.
The code point is replaced with the text by an alert display programm. !

1) A set of graphic characters and their code point assignments. The set
may contain fewer characters than the total numbers of possible characters:
some code points may be unassigned.

(2) A coded set whose elements are single characters; for example, all
characters of an alphabet.

(Comma
|[Expression

An expression the contains two operands separated by a comma. Although
the compiler evaluates both operands, the value of the expression is the
value of the right operand. If the left operand produces a value, the compiler

discards this value. Typically, the left operand of a comma expression is |
used to produce side-effects.
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(Command

| An instruction to perform an operation or run a program. When parametea

arguments, flags, or other operands are associated with a command, the
resulting character string is a single command.

-"Cumm'a-ﬁd
[Line Interface

A type of computer interface in which the input command is a stnng of text.
Contrast with graphical userr interface (GUI).

'Compilation
Unit

| correctly.

1) A portion of a computer program sufficiently complete to be compiled

(2) A single compiled file and all its associated include files.

(3) An independently compilable sequence of high-level langauge statements.
Each high-level language product has its own rules for what make up a
compilation unit.

Compile
Compiler
Options

 To tranlate from source code into an object form.
Kewords that can be specified to control certain aspecis of cumpllatlnn

Composite

The combination of two or more film, video, or electronic images into a single
frame or display.

Concentrator

A device that provides a central connection point for cables from
workstations, servers, and peripherals. Most concentrators contain the abillty

to amplify the electrical signal they receive.

Condition (1) A relational expression that can be evaluated to a value of either true or |
false.
(2) An exception that has been enabled, or recognized, by the language
environment and hus is eligible to activate user and language condition
handlers. Any alteration to the normal programmed flow of an application.
Conditions can be detected by the hardware or operating system and result
in an interrupt. They can also be detected by language-specific generated
Bl code or language library code.
Conditional A preprocessor directive that causes the preprocessor to precess specified
Compilation | source code in the file depanding on the evaluation of a specific condition.
Directive
ﬁnnditic-_nal A compound expression that contains a condition (the first expression), an
Expression expression to be evaluated if the condition has a nonzero value (the second
expression), and an expression to be evaluated if the condition has the
value zero (the ghird expression).
Const (1) An attribute of a data object that declares that the Dbjem cannot be
changed.
{2) An attribute of function that declares that the function will not modify data
members of its class.
Constant (1) In programming languages, a language object that takes only one specific
value.
(2) A data item with a value that does not change during the running of the
program.
Constant An expression having a value that can be deteminded during compilation
Expression | and that does not change during the running of the program.
Control (1) A character whose occurrence in a particular context specifies a control
Character function T.

{2) A character, other than a graphic character, that effects the recording,
processing, transmission, or interpretation of text.
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| Control
Statement

A langauge statement that changes the normal path of execution.

Conversion

(1) In programming languages, the transformations between values that
represent the same data item but belong to different data types. Information
may be lost because of conversion since accuracy of data representation
| varies among different data types.

(2) The process of changing from one method of data processing to another
or from one data processing system to another. The process of changing
from one form of representation to another; for example, changing from
decimal representation to binary representation.

(3) A change in the type of a value; for example, when you add values
' having different data types, the compiler converts both values to a common
| form before adding the values.

1) A directory, associated with a pFDcess that is used in path-name resolution

Current

Working for path names that do not begin with a slash.

Directory (2) in DOS, the directory that is searched when a file name is entered with
no indication of the directory that lists the file name. DOS assumes that the
current directory is the root directory unless a path to another directory is
specified.

Cursor A reference to an element at a specific postition in a data structure.

Cursor

The pEbbess of repeatedly moving the cursor to the next element in a
collection untill some condition is satisfied.

Declaration

A C entity that introduces one or mor names into a program.

A declaration in the form of a statement that may be used in C where |

' An optional argument to a function. A value specified in the function

Data that can have only a limited number of separate values. The time of
day represented by a digital clock, or the temperature represented by a
digital thermometer are examples of digital data; the digital values do not
change continuously, but remain at one discrete value and then change to |

Refers to devices that are designﬁg to communicate exclusively with a
host (main frame) computer. It receives all screen layouts from the host
computer and sends all keyboard entry to the host. It cannot function without

Area in a computer that accepts additional input/output boards to increase

A combination of constants, variables, and operators used to produce a

A statement that is an expression, such as a function call or assignment.

Declaration
____ statements would normally be used.
Default
Argument declaration is used if the argument is not given.
\Digital Data

anacther, discrete value.
Dumb
Terminal

the host computer.

: : -E

|Else C keyword, part of the if statement.
|[Enum C keyword used to declare an enumeration.
Expansion
Slot the capability of the computer.
Expression

value of some type.
Expression
Statement .
Extern ] A C keyword used to declare an external name.

130




F

False C keyword used to specify a value for thé i;ncﬂean type.
Fiber Optic A cable, consisting of a center glass core surrounded by layers of plastic,
Cable that tranmits data using light rather than electricity. It has the abillity to carry |
. more-information over much longer distances. :
File Server A computer connected to the network that contains primary files/applications
and shares them as requested with the other computers on the network. If
the file server is dedicated for that purpose only, it is connected to a client/ |
| server network,
Firewall A system to prevent unauthorized access to /from a network.
Function

A C entity that is a sequence of statements. It has its own scope, accepts a
set of argument values, and returns a value on completion.

Gigabyt (GB)

A X ny
One billion bytes of infermation. One thousand megabytes.

Global Variable

A variable that is accessible throughout the whole program, whose lifatime
is that of the program.

Goto C keyword, used to transfer control within a C function.
H 0 ¥
Header File A file containing class declarations, preprocessor directives, and so on,
and included in a translation unit. It is expanded by the preprocessor.
Host | Machines on a network that run user programs
Hub A hardware device that contains multiple independent but connected
modules of network and internet work equipment. Hubs can be active (where
| they repat signals sent through them) or passive {where they do not repat
but merely split signals sent through them).
I
Infrared Electromagnetic waves whose frequency range is above that of

micmwavas,__b_uut below that uf_ t_’qg_gisihle spectrum.

Initialization

To give an initial value to a variable or constant.

Initialize The process of initialization.

Initializer A value of expression used to initialize an object durin initialization.

Int A C keyword and dundamental type, used to declare an integral type.

Integral The process by which an integer is converted to signed or unsigned.

Conversion -

Internet A global network of networks used to exchange information using the TCP/
IP protocol. It always for electronic mail and the accessing ad retrieval of
information from remot allows sources.

|Intranet Network internal to an organization that uses Internet protocols.
K N

Keywod A reserved identifier in C++, used to denote data types, statements of the

language, and so on.
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T Id Lt riieT. e Fer s T
Label A name that is the targ 2t of a g_oto_ste@r@ht._ —— _|
LAN A network connecting computers in a relatively small are such as a building. |

IL ibrary | A set of files grouped together. A linker will search them repeatedly and use |
| whatever object files are ' Needed.

Literal A constant like 1234 e ey
Local Variable | A variablg deciareq local tnafunction._ e, |
Long |C Eyw_ord_us‘gﬁ?j dgc&e; long integer datatype =
Long Double Afloating point typeinc |
[::::;::::::ZEC::::::::::::J
|n-“r'a:;rcr- | A Preprocessor featue that Supports parameter substitution and expansion |

| | of cammcnly—used__ code sequences.

MA N (Metropolitan Area Network) - A network connecting computers over alarge |
geographical area, such as acity or school district. .
Modem Modulatnn’[}emudulator} - Devices that convert digital and analog signais.l
Madems allow Computer data (digital) to be transmitted over voice-grade
_E@W@@%@@;___“““_________
Multipiexe: A device that allows multiple logical signals to be transmitteqd simufianeausly |
! across a single shysical channel. |
_iiiiIi:::i:iE::::fii:i:::i4
!r-fam-?. Space |A rouping of names.
| ame apac ___.5'__9____________________|
(Network | (NIC) a board that provide netwark comunication capabilities tn and from a
Interface Card computer. - - —
|FJ!:-Iw ork A modem connected to a Local Area Network (LAN) that is accessible from |
'Modem any workstation on the network. e [
|Neh-..'-3 rk | NOS}) - Operating system designed to pass information and communicat |
|D;J;: rating | between more than one computer. Examples include windwos NT Server.
|5‘-_.-’$Ef-r.-'|
|r_-£m:'e S E_ntﬂmmtaa?eﬁcﬁ c%ngcti_un._Ncy_de;irEluEe %yﬁeﬁzﬁttaﬂ;dg al
.____J@@U@@%%@&@@@w%@@t_____l
[Node device | Any computeror peroheral that is connected to the network. |
(Null | A special constant value. |
[:::JL:::::::E:::::::::::i:"
|Object | It has several meanings. In C++, often refers to an instance of a class. Also |
| more loosely refers to any named declaration of a variable or other entity
that involves storage.
e
|Par ameter _I’r_alriws_caﬂng_ code to Pass a value  fo the ' Procedure when it calls it. ]
Peer-To-Peer | A network in which resources and files are shared wihout a centeralized |
|_-"""-*_Wﬂ'_‘3‘rF< | management source. |
|Physical | The physical layout of the network; how the cables are arragned; and hnw|
p@%%_¢@@wwﬁw@@@___
(Pointer | The variable that stores the refrence to another variable.

—_— — B |
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[Point-To-Paint|

A direct link between two objects in a network.

Ports A connections 'pcrint for a cable.
Programming | A set of integrated tools used in developing software, includin a compiler,
Environment | linker, debugger, and browser.
Protocol A formal description of a set of rules and conventions that govem how devices
on a network exchange information.
_ : R \ =3
Reference | Another name for an object. Acess to an object via a refrence is like
manipulating the object itseif. References are typically implemented as
pointers in the underlying generated code. |
Register C keyword used as a hint to the compiler that a particular local variable
should be placed in a machine register. -
Return C keyword used for returning values from a function.

Return Value

The value returned from a function.

S

Segment Refers to a section of cable on a network. In Ethernet networks, two types
of segments are defined. A populated or trunk segment is & network cable |
that has one or more nodes attached to it. A link segment is a cable that
connects a computer to an interconnecting device, such as a repeater or
conncentrator, or connects an inerconnecting device to another
inerconnecting device.

Short A C fundamental type used to declare small integers.

Signed C keyword used to indicate a signed data fype. )

Sizeof C keyword for taking the size of an object or type. .

E_Freed of Data | The rate at which information travels through a network, usually meassured

Transfer in megabits per second.

[Star-Wired Network tﬂpnlt:gy that connects network devices (such as computers and

Ring printers) in a complete circle. _

Statement The parts of a program that actually do the work. |

Static See static member, static object, and static storage.

|Static Member

A class meber that is part of a class for purposes of access control but
does not operate on _parﬁcuiar object instances of the class.

Static Object

An object thatis local to a function or to a translation unit and whose lifetime

is the life of the program.

Etur:age Class ;

See autp and static.

Switch

C keyword denoting a statement type, used to dispatch to one of several
sequences of statements based on the valued of an expression.

1

Syntax The rules that govern how C expressions, statements, declarations, and
programs are constructed.

e : T

Tag ' A name given 1o a class, struct, or union ]

Terminator A device that provides electrical resistance at the end of a transmission

line. Its function is to absorb signals on the line, thereby keeping them from
bouncing back and being received again by the network.
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A special packet that cnnfaihs data and acts as a messenger or camarq
between each computer and device on a ring topology. Each computer must
wait for the messenger to stop at its node before it can send data over the
network.

Token Ring

A network protocol developed by IBM in-which computers access the network
through token-passing. Usually uses a star-wired ring topology.

'Tl'npolugy

There are two types of topology; physical and logical. The physical topology |
of a network refers to the configuration of cables, computers and other
peripherals. Logical topology is the method used to pass that information
between workstations.

Transceiver

(Transmitter/Receiver) - A Device that receives and sends signals over a
medium. In networks, it is gererally used to allow for the connection between
two different types of cable connectors, such as AUl & RJ-45.

True

C kebword used to specify a value for the bool type.

Twisted pair

Network cabling that consists of four pairs of wires that are manufactured
with the wires twisted fo certain spectifications. Available in shielded and
unshielded versions.

U

Unsigned A C keyword used to declare an intgral unsigned fundamental type.

IUSB (Universal Serial Bus) Port - A hardware interface for low-speed
peripherals such as the keyboard, mouse, joystick, scanner, printer, and
telephony devices.

| ) w

WAN (Wide Area Network) - A network connecting computers within very large:
areas, such as states, countries, and the world.

While A loop in C language, used to execute asset of statements repeatedly as

i long as the specified condition is true.

Workgroup A collection of workstations and servers on a LAN that are designated to
communicate and exchange data with one another.

Workstation | A computer connected to a network at which users interact with softsare

stored on the netwark.
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