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The following are the keywords that one should know before
we start the concept of any programming language in the
world are:

Instruction

Module

Program

Software

System Software

Application Software

Language

Low level language

Middle level language

High level language

System Program

Application Program

Translator

Compiler

Interpreter

Assembler

Storage area onMemory

Main Memor¥;

Secondagy=Memory

Cache Memeory

Virtual Memery

Proces§or Dependent language

Processer Independent language

Platform Dependent language

Rlatform Independent language

binker

Loader

Header Files

Instruction
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It is defined as a single statement that instructs the
computer to perform some task. For example, let’s take
an example of C language instruction as

int x;

The above line instructs computer to create\a logation
by name x and the size of location depehds.on the
platform. It may be 2 bytes or 4 bytes:

Module:

It is defined as a collection of Somejinstructions, when
executed perform a task. Sont€ languages like
Structured languages sefemas functions and object
oriented languages refergas methods.

Program or Application:

It is defined as-a_eollection of inter related modules,
when exeeuted‘perform a task.

Systém Program

It\is defiied as a program that is used by the System.
The'system can be either referred as operating system
ot any hardware component of a system. The examples
are linker, compiler, assembler.

Application Program
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It is defined as a program that is used by the user. The
examples are factorial program, Fibonacci program and
SO on.

Software

It is defined as collection of inter related pragram;, that
when executed perform a task.

System Software

It is defined as a software that can, be uséd by the
system. The best example of systemsoftware is
operating system.

Application Software

It is defined as a séftware that can be used by the user.
One of the examplenis Microsoft Office.

Translator

It is defineéd as a program whose job is to convert code
of on€ language to code of another language.

Compiler

[t,i9 defined as a translator whose job is to convert an
intermediate code to assembly code at a time. The other
jobs of Compiler are

1. Syntax Checking

2. Optimization
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Interpreter

It is defined as a translator whose job is to convert an
intermediate code to assembly code line by line.

Assembler

It is defined as a translator whose job is t6*eonvert an
assembly code to object code.

Low level language

It is defined as a language in the form of Os and 1s. Low
level language is also known as hinary language or
machine language. It is the lafiguage that is
understandable by the»CR®

Middle Level language

It is defined as'a language that is in the form of
Mnemonics. The.best example of middle language is
assemblytanguage. It is the language that is
understandable by the assembler.

High Level Language

It is\defined as a language that is written using English
language. It is the easiest language for the programmer
to write programs. The best examples of high level
language are C,C++,Java.

Storage area or Memory
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It is defined as an area that is used to store data. The
various storage areas that are used by the C Programs
are:
1. Buffers
2. Cache Memory
3. RAM or Main Memory
4. Secondary Memory

Main Memory

It is defined as a memory that is u§ed, to, store current
data. In other words, whatever user\is doing currently,
that data is stored in Main Memogys\Main Memory
technically is known as RAM.

Secondary Memory

It is defined as a niemory that is used to store very large
amount of data.(The nature of this memory is non-
volatile that is'if the system gets shutdown or restarted
the data present in“the secondary memory is not
deleted. Phe vasious secondary memories available are:
1. Hard disk

2.CD

3. DVD

4\Pen brive

Cache Memory

It is defined as a memory that is used to store
frequently access data. The nature of this memory is
volatile and it is the nearest memory to CPU.

These notes are dedicated to my father Mr. Mir Farooq Ali, Professor
and Ex-Head of the Department of Mathematics (Retired), MJCET and
my mom Mrs. Arifa, Vice Principal and Junior Lecturer in Botany
(Retired) Govt. Falaknuma Junior College. If you have any doubts in this
document, you can call me on 9010149047 or mail me at
mir.ahmedali@mjcollege.ac.in, your queries will be solved within 24 hrs.



mailto:mir.ahmedali@mjcollege.ac.in

Prepared by Mir Ahmed Ali (Ali Sir),
C Language Assistant Professor of CSE, MJCET

Virtual Memory

It is defined as a memory that is virtual and is created
with the space present in the drive of the hard disk
where the copy of operating system is present. The
usage of virtual memory comes with RAM.

Platform

It is defined as a combination of bothjoperating system
and the hardware architecture.

Header Files

It is defined as a file thatgeonSists of function
prototypes. Some examples*of header files are

stdio.h inputy/output
stdlib.h géneral utilities
string.h string handling
time.h date and time
math.h mathematics
ctype.ld character handling
Libraries

It isndefined as a file that contains the code of the
predefined functions.

Object File

It is defined as a file that contains the object code of a c
program which is made with the help of Hardware

These notes are dedicated to my father Mr. Mir Farooq Ali, Professor
and Ex-Head of the Department of Mathematics (Retired), MJCET and
my mom Mrs. Arifa, Vice Principal and Junior Lecturer in Botany
(Retired) Govt. Falaknuma Junior College. If you have any doubts in this
document, you can call me on 9010149047 or mail me at
mir.ahmedali@mjcollege.ac.in, your queries will be solved within 24 hrs.



mailto:mir.ahmedali@mjcollege.ac.in

Prepared by Mir Ahmed Ali (Ali Sir),
C Language Assistant Professor of CSE, MJCET

architecture and operating system that makes this file
as platform dependent.

Processor Dependent Language

It is defined as a language which works with only one
processor. In other words, if a language which\is
compiled by a processor, gets executed with,samme
processor only. The reason is every progesserdiffers in
Instruction Set Language. For example, ifa language is
written using intel processor(say), g€ts eompiled by intel
processor (say)only, another processor like spark
processor(say) cannot compileit.“The_€xamples of
processor dependent languagesare Machine language
and Assembly language.

Note:
When there is no word of compilation, then there is no
thought of execution.

Processor In:Dependent Language

It is defihed as a language which can work with any
procésson, [n other words, if a language which is written
on any processor, can be compiled by any processor.
For example, if iam writing a program on my machine
thatiis having intel processor(say) can be compiled by
any)machine that is having another processor like
Spark(say).The examples of processor in dependent
languages can be any High level languages like
C,C++,Java.

Platform Dependent Language
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It is defined as a language which is compiled on a platform
but cannot be executed on other platform is known as
platform dependent language. For example, if user writes a
language, compiles it on a platform that is having Windows
operating system (say)and Intel processor (say)cannat
execute the program on Linux operating system/(say) ‘and
intel processor(say) as the platform is changed¢the examples
of platform dependent languages are C,C++ étc!

Platform In-Dependent Language

It is defined as a language which is 'compiled on a platform
can be executed on any platform is kKnown as platform
independent language. For example] if user writes a
language, compiles it on a platform that is having Windows
operating system (say)andsIntel processor (say) can be
executed on any platformithat have any operating system
and any processor. The examples of platform independent
languages are Java‘etg,...

Note:

In case of platform changes means it can be either change of
operating gystem‘er change of any processor or any
Hardware ‘afcChitecture.

Programming Methodology

The steps that has to be followed by a programmer when the
programmer wants to solve a problem. The steps are shown
below:

1 Analyze the problem
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2 Identify the variables involved

3 Design the solution

4 Write the program

S Enter it into a computer

6 Compile the program and correct errors
7 Correct the logical errors if any

8 Test the program with data

9 Document the program

Block Diagram of Computer:

A computer present in any part of world basically consist of
the following components as shown' below;

1. Input Unit

2. Output Unit

3. Processing Unit
4. Memory Unit

Input Unit:

It is defined agranit or device whose job is to accept the input
from the uset and.forwards that to Memory unit for storage
purpose. The varieus input devices used are
keyboard,Mouse,Joystick etc.

ProeessingpUnit:

It is'defined as a unit whose job is to perform some
operations on that data coming from input unit. If the
operations has to be performed on integer, then the unit is
ALU and if the operations has to be performed on decimal
values then the unit is FPU. These both are part of
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Processing unit which is also known as CPU. A CPU contains
some storage area inside it, which is known as registers.

Memory Unit:

It is defined as a unit that is used to store data that igfeither
coming from input device, or coming from processing.unit or
that have to be display on any Output unit. Basi¢ally,this
unit is categorized into two , the first is primanyand the
second is secondary. Primary unit contains thatdata®which
is presently used by the system and whatdyeridataithat is to
be saved for future purpose is stored in S§écondary unit. The
basic example of Primary Unit is MaintMemaory, which is
technically known as RAM. The basic example of secondary
unit is Hard disk.

Stages of a C Program:

Let us consider an example of asC program by name Hello.c
Hello.c

Preprocessor

Hello.i (Intermediate file)

Compiler

Hello.s (Assembly file)

Assembler

Hello.o (Object file)
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Linker

Hello.exe  (Executable file)
CPU

Oufput

The structure of a C program is as showiibelow:

header files
preprocessing statements
main|)

{

Deceleration statements;
Initialization statements;
Output statements;
Input statements;
Processing statenients}
Conditional statements;
Looping staténients;

}
Lets*us understand each and every statement in detail as
discussed below:

Header files:
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It is defined as a collection of function prototypes or function
declerations. It is the responsibility of the Linker to connect
the header file to the respective Libraries that have function
code. This happens during the preprocessing stage. The
information to the linker is given by the preprocesson.
Header files are of two categories'the

first one is default header file and the other is mrandatory
header file. The examples of the default header files are
stdio.h, stdlib.h and the examples of mandatoryrheader file is
string.h, math.h and so on.

In case of default header file,if\the programmer
does not mention the header file in the,program and when a
program gets compiled, a warning 1§, given to the
programmer, if the programmer ighiéres the warning the
program gets compiled andsgetsqexectited. But in case of
mandatory header file, if the programmer doesnot mention
the header file in the préggam, and when the program gets
compiled it gives errof.

Preprocessing Statemecnts:

It is definedd@s‘those statements that starts with #(hash)
symbol. Thiese\lines are executed by a system program
known _as pfeprocessor. If programmer wants to use macro,
then we haveso go preprocessing statements. We will be
studying'pseprocessing statements in UNIT II in detail.

main(ns said to be the entry point for execution of the
program.

Decleration statements:
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It is defined as a statement that is used to create a variable
in Main Memory. The size of the variable depends on the data
type, but the creation of that location is done by the
Compiler. Once a variable is created, then it is the compiler
who executed an algorithm that generate a value to thetnewly
created variable and that value is known as garbage value.

The syntax of decleration statement is a@Ssshown
below:

datatype variablename; - for one variable
datatype variablename(s); 2 for manywasiables
for example:

If programmer is interestedsto'create two variables to store
integer values then the defleration statement is

int x,y;

where x and y areWwariablés that are destined to store only
integer values

In generalg; if the'programmer want to create variable, then
they must'kifiow two things, the first is what is the type of
valuefthey waft to store and how many variables they require
by keepingyin mind in one variable only one value can be
stored

Initialization statement:

If the programmer wants to assign some value to a variable,
then one of the way is by using assignment operator. The
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statement which is used to assign the value using
assignment operator is known as initialization statement.
The syntax of initialization is

variable = value

The variable in which the programmer is interest€d\tosStore
the value should be present on the LHS of the @ssignment
operator and the value to be send is to be on{the.RHS of
assignment operator.

It must be noted that thé assigning of values
that happen using assignment operatox 1s_dene by the
Compiler during compilation time.

Output Statement:

It is defined as a statement\whose/job is to display a message
or value or both on the Menitor.,The value can be either
normal value or resultant value.

Below ‘are the syntaxes for the message, value
and both

Syntax for miessage:
printf(“message?);

Forexample, if programmer wants to display a message as
Good Worning then by using printf() it can be done as follows

printf(“Good Morning”);

It must be noted that it is compulsory to write the message
with in the double quotes as shown above.
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Syntax for value:
printf(“formatspecifier”,variablename);

If programmer is interested to display the value of the
variable on to the Monitor, then the programmerEhould
specify the formatspecifier of the value and thefhame\of the
variable. For example, if the programmer wafit te/display 5
(integer)value present in varaible x on the Monitor,/then the
format specifier is %d and the variable namenis x as shown
below:

printf(“%d”,x);

The above syntax work for all variables belonging to any data
type.

Syntax for both message and value
printf(“message formatspecifier”,variablename);

If programm€r wants to display both message and value,
then the programmer should be aware of formatspecifier of
the value afid'\the variablename and it must be remembered
that the position of message and formatspecifier with in
printf() fimetion depends on the requirement.

Foriexample, if the programmer want to display as
Your balance is 30000, then the printf() is

printf(“Your balance is %d”,bal);
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where bal is name of the integer variable, where 30000 is
stored.

The other output statements are puts(), putch(), putchar|()
etc.

Input Statement:

It is defined as a statement whose job is tdyaceept value
during execution of the program. The commonly used input
statement is scanf() and the syntax of scanf(), is

Syntax of scanf):
scanf(“format specifier”,&vasiablename);

If the programmer wantéto, capture the value during
execution of the prograrm, then the programmer should have
an idea about what“ype of input value to be stored and the
name of the variable.in\Wwhich it has to be stored.

& 18, known as ampersand , but good to be
said as addp€ssof operator. The job of addressof operator is to
get the address ofithe variable, in which value have to be
stored.

For example, if the programmer is interested
to store integer value in a variable known as balance, then it
is written“as follows:

scanf(“%d”, &balance);

The number of formatspecifier and variablename depends on
programmer requirement.
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Processing statement:

It contains those statements that represent the logic of the
program which is considered to be the most important part of
the program. Logic in computer science is known asiformula
in Mathematics.

Conditional statements:

It contains those statements that are usedhtowcreate
conditions that make a code to be executed based on the
result of the condition.

Looping statements:

It contains those statements that have to be executed as
many number of times basedionythe condition.

Escape Sequence:

An escape sequence‘is used to express non printing
character lik€ asnew line, tab etc. it begin with the backslash
(\ ) followed by letter

like a, n, byt w,ir, etc. the commonly used escape sequence
are

\a : for alert
\n : new line
\O : null

\b : backspace
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\f : form feed

\? : question mark
\f : horizontal tab
\r : carriage return
\’ : single quote

\v : vertical tab

\” : quotation mark

Conditional Statements:

It is defined as those statements that w@rks bhased on the
condition. In other words, they work on, the eutput given by
the condition whenever it is evaluatednzAs, we know, that a
condition gives two values either frae\orifalse. If the condition
is true, a group of statements are executed and if the
condition is false another groupgef statements are executed.
The following conditional statements are:

1.if

2. if-else

3. if-elseif

4. switch

if statements

The syntax«6fif statement is

if(Gendition)
{

Statéementl;
Statement?2;
Statement3;

}
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The above conditional statement is used if the requirement of
the programmer is a single statement or some group of
statements has to be executed whenever condition is true
and nothing has to be executed whenever the conditiehiis
false.

It must be remembered by the programmier
that the statements to be executed , whenever ghe\condition
is true must be kept after if.

And it must also be remembered that,the control will
go and execute those statement that ard present after if
whenever the condition is true and will\just ‘come out of the
program whenever the condition is false.

For examiple\the below program
explain the concept of if conditionalstatement as shown
below:

void main()

{

char ch;

printf(“Enter any €haractér\n”);
scanf(“%d”,&cls

if(ch == ‘@)
printf(“The’enteréd character is alphabet a\n”);
b

In the abeve program we are concerned with statement to be
executedhywhen the condition is true but not concerned with
whenthe condition is false.

If-else statement:

The syntax of if statement is
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if(condition)
{

Statementl;
Statement?2;
Statement3;

}

else

{
Statement4;
StatementS;
Statemento;

}

The above conditional statement is*ased if the requirement of
the programmer is a single statement’or some group of
statements has to be execlited whenever condition is true
and a single statement er\some group of statements has to be
executed whenever condition,is false.

It'must be remembered by the
programmer that the statéments to be executed , whenever
the condition isstruesshould be kept after if and the
statements ghould be executed whenever the condition is
false mustrbe kept after else.

And it must also be remembered that the control
will gé'and execute those statement that are present after if
wheéneventhe condition is true and whenever the condition is
false, the control will go and executed the statements that are
present after else.

For example, the below program explain
the concept of if-else conditional statement as shown below:
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void main()

{

char ch;

printf(“Enter any character\n”);

scanf(“%d”,&ch);

if(ch == ‘a))

printf(“The entered character is alphabet a\n”);
else

printf(“The entered character is not alphabetia \n”);

b

In the above program we are concerned with statement to be
executed when the condition is truésandja statement to be
executed when the condition is,false.

If-else-if statement:
The syntax of if statefient is

if(condition)
{
Statement]l;
Statement?;
StatementSs
}

elsé
if(Gendition)
{
Statement4;
StatementS;
Statemento;

}
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else

if(condition)

{

Statement?7;

Statements;

Statement9;

}

else

{
Statement10;
Statementll;
Statement12;

}

The above conditional statement is*ased if the requirement of
the programmer is to execute a single statement or some
group of statements by chécking many conditions. In other
words, for the first timedfithe\condition is true, some
statements are executedy, but if the condition is false, again it
checks the conditiofsand if it is true some statements are
executed and if it'is<falsé*again we check the condition. This
process goes omptill'the requirement of the programmer is
met.

For example, the below program explain the
concept oftif-élse-if conditional statement as shown below:

voidymaihy)

{

chart ¢h;

printf(“Enter any character\n”);
scanf(“%d”,&ch);

if(ch == ‘a))

printf(“The entered character is alphabet a\n”);
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else
if(ch == b))

printf(“The entered character is not alphabet b\n”);
else

if(ch == ‘¢

printf(“The entered character is not alphabet c\n”);
else

printf(“The entered character is neither a,b,c\@%)

}

The difference between if-else and if-elsé-ifiis\in case of the if-
else when the condition is false, some eode gets executed.
But in the case of latter, again we cheek thé"condition.

Switch statement:

This concept is used whenthe input of values are of specific
range or limited values.¢This statement works with the help
of the choice variablefthat is,used to compare the label of
each case present iri\the switch block. The syntax of switch
block is shown below.

switch(variafile)

{

case lakel: statementl;
statement?2;
statement n;
break;

case label: statement5;
statemento;
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statement n;
break;
default : statement7,
statement8;

statement n;

The variable present inside the switch“block®s known as
choice variable. The label with in{the'switch can be either
integer or character but can never ‘be\float. If anyone of the
label doesn’t match or if anyonesof the case doesn’t gets
matched then the statementsgn default case gets executed.
The reason we don’t write\breaksstatement in the default case
is it is the last one with'in the switch block.

For example, let Ussunderstand the concept of switch using
the below example:

A programrto display what operation to be performed based
on the choice"given by the programmer using switch as
shown belows

intmainy)

{

int ch,a,b;

printf(“Enter any two values to perform some operation\n”);
scanf(“%d %d”,&a,&Db);

printf(“Press 1 for addition\n”);
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printf(“Press 2 for substraction\n”);

printf(“Press 3 for multiplication\n”);

printf(“Enter your choice\n”);

scanf(“%d”,&ch);

switch(ch)

‘?

int c;

case 1: c=atb;
printf(“Addition of two numbers is Y%d%e);
break;

case 2: c=a-b;
printf(“Substraction of two ntumbets is %d”,c);
break;

case 3: c=a*b;
printf(“Multipli€ation of two numbers is %d”,c);

break;
default: printf(“please‘enter option only 1 to 3\n”);
h
return 98;
b

In the"abovesprogram, the variable, programmer is using to
compare‘the labels of the cases here is ch which comes
undenthe category of choice variable.

It must be remembered that when the
programmer want to use switch , the code to be present in
any cases should always be on the right hand side of the
case only.
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Loops

It is defined as a concept that is used if the programmer
wants to execute a statement or group of statements(which is
also known as code) many number of times by just wtiting
single time.

A loop consists of four parts
. initialization
. condition
. body
. increment/decrement

A WDNH

The explanation is given below:

Initialization contains those st@tements that are used to start
a loop , that is initializing afloop. Just now, we have seen the
definition of loop as a con€ept that makes a code to be
executed many number of\tintes. We can say many , when we
initialize it with some\numbeér. For example, if i want the loop
to be executed 20, times, then the initialization part and
condition part may\be=as shown below:

Initializatioft Condition Increment/Decrement
x=0 x<20 X=x+ 1
a=2 a<=40 a=a+?2
d=9 d<=100 d=d+35

here , in the above we can see that the above when used can
make the loop to be executed 20 times.

Conditions are made using relational operators
that make the loop to be executed , as expected by the
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programmer till we get the output. The statement that will
make the loop to execute for finite number of times is
increment/decrement. If this statement is missing, then the
loop will go into infinite mode.
The group of statements a programmer
want to execute many number of times comes underithe
body of the loop.

The below program is used to display hello 20 times can
be written in the following ways as shown belows:

int main()
Co
int 1;
for(i=0;i<20;i=i+1)
printf(“hello\n”);
b

(OR)
int main()
Co
int 1;
for(i=2;i<=40;i=i+2)
printf(“helloAth™);
b

(OR)

int main()
o
Nty
for(i=541<=100;i=i+95)
printf(“hello\n”);
b

Write a program to find the reverse of a number
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void main()

{

int rev=0,num,a;
printf(“Enter the value to be reversed\n”);
scanf(“%d”,&num);
while(num >0)

{

a=num %10;

rev =rev *10 +a;
num = num /10;

§

printf(“The reverse of the number is\%d\n”,fev);

}

Write a program to find the\whetheér a number is palindrome
or not

void main()

{

int rev=0,numgasp;
printf(“Entegfthe 4alue to be reversed \n”);
scanf(“%d?;&num);

p=num;

while(num >0)

{

a =\t 10;

reviE rev *10 +a;

num*= num /10;

h

if(p == rev)

printf(“Number is palindrome\n”);
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else
printf(“Number is not palindrome\n”);

}

Write a program to find whether the number is Armstrong or
not

void main()

{

int arms=0,num,a,p;

printf(“Enter any value \n”);
scanf(“%d”,&num);

p=num,

while (num >0)

{

a=num %10;

arms = arms *10 +(a*a*a);

num = num /10;

b

if(p == arms)

printf(“Number is afmstrong\n”);

else

printf(“Numbemis not armstrong \n”);

}

In the above éxamples , the statement
num = num /10
is afting as increment/decrement statement.

Write a program to display the following pattern as shown
below:
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void main()

{

printf(“Enter number of lines\n”);
scanf(“%d”,&n);
for(i=0;i<=n;i++)
{

printf(“\n”);
for(j=0;j<=1;j++)
printf(“%d”,j);

§

§

Datatypes:

It is a concept that helps a programmer to use different types
of data in the program\In‘real time, we can notice that the
different typespof data used in a program are integers,
decimal, chafachters, strings and so on. If suppose if user
want to make“usévof any value or numbers then it is
mandatory=to'specify to compiler what is the datatype of that
value!

If the value is integer, then datatype can be either int
or'sighed integer or unsigned integer or long int. If the value
is decimal , then the datatype can be either float or double.
But if the value is an alphabet or a character then the
datatype is char. If the value is a word or string, then the
data type is character array. In general, it is mandatory for
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the programmer to specify a datatype, whenever a value is
used or stored for a program.

If a decimal value is small then we go for float datatype and if
the decimal value is very big then we go for double datatype.

If the requirement of the program is to ask a singlésalphabet,
then we go for char datatype. For example, if wé~age asking
user to enter m if the gender is male and f ifithe.gender is
female, then the datatype used in char.

But, if the requirement is to ask the nanie, branch, city,
address, fathername, mothername thén the“datatype char
will not work as it is used to store singlesalphabet where as
in the above requirement we rgquire to store many alphabets
and in case of address we have te,store combination of digits
and alphabets then we requice character array. It must be
remembered that in computex, seience, collection of alphabets
is known as string.

Whenever compiletsees a statement that contains data type

it allocates thesmemery for that datatype. The size of location
depends onghevplatform. Some platform, gives the size of int
as 2 bytesfor 4 bytes. It must be remembered that size of any
datatype vafiés from platform to platform.

It can be'neted further that the size of float datatype is
sometimes equal to int or double of int datatype and the size
of double datatype is always double of float datatype. For
example if the size of int is 2 bytes then the size of float on
some platform can be 2 bytes or 4 bytes. But, the size of
double is 8 bytes.
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The below table gives us an idea of the size of the location
(variable) in terms of bytes and the range it has.

SNo | Datatype | Format Size in | Range of the datatype
Specifier bytes
1 char %c 1 O to 127
2 int %d 2 -3276710,32768
3 Unsigned | %u 2 O'to 65Y535
int
4 float %f 4 34e-38 to 3.4e+38
@ 6 decimal places
S double %lu 8 1.7e-308 to 1.7e+308
@ 15 decimal places
6 long 10 3.4E-4932 to
double 1.1E+4932
19 decimal places
7 long int %1d 4 -2,147,483,648 to
2,147,483,647

You can write a‘small program that explains you the various
datatypesiof Clanguage.

This document contains the following topics:

Introduction to Function
Advantages
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Types of Functions

Syntax of C Function
Function Prototype

Return statement

Types of function with and without parameters and return
statement

Parameter Passing techniques
Recursion

Storage Classes

Arrays

Definition

Declerations

Initialization

Memory allocation

Types of arrays

One dimensional arrays

Two dimensional arrays
Linear Search

Binary Search

Selection sort

Bubble Sort

Pointers and addresses
Pointers andffunction arguments
Pointers amd agrays

Address arithimetic

Command lin€ arguments

Introduction to Function:

The following concepts should be known to anyone , who
want to know the functions as follows:
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Function

It is defined as group of statements when get executed
perform a single task.

Types of Functions

Functions are categorized into two:
1. Predefined function
2. User defined function

Predefined function:

It is defined as a function whose body, isywritten by the
developers. These function are,present in the libraries, and
their function prototypes are present in the header files. It is
the linker who connect the\function prototypes to the
libraries.

User defined functién:

It is defined asra.function whose body is written by the
programmegs. The best example of the user defined function
is main fusctien.

Functionncall:

It is'defined as a transfer of control from one location to
another location.

Calling function:
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It is defined as a function that initiates a function call.
Called function:

It is defined as a function that gets initiated as a resudt'of the
function call.

Parameter

It is defined as a variable whose job is to send,value from one
function to other function. In other wordsSyhif'calling function
want to send value to called function, then 1t iS possible by
using parameters.

Actual Parameter

It is defined as a parameter,that are present inside the calling
function.

Formal Parameter

It is defined agra,parameter that is present inside called
function.

Return valwué

It iS\defined as a scenario, where a called function wants to
return,value to calling function, then it is possible with the
help of return statement. By using return statement, we can
either returned a value or a variable that contains a value.

Function prototype
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It is defined as declaring a function with return datatype. It is
also known as function decleration.

Return datatype

The value of the return datatype depends on the value
present in the return statement or the datatype of'the
variable present in the return statement. But, if'the function
doesn’t want to return a value that is if a furdgtien\is*hot
interested to return a value, then the return datatype
becomes void.

Syntax of function:

returndatatype functionname(parameter(s))

{

statements;
return variable /value;

b

Syntax of fusiction call statement:
functioncalli{parameter(s));

Or

funetiencall();

Syntax of function prototype statement:

returndatatype functioncall(parameter(s));
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Or

returndatatype functioncall();

Types of function'with"and without parameters and
return statement

A functionfis categorized into 4 types depending on
parametersfandireturn statement. The types are:

I\ Funetion with no parameter and no return value
2. Function with no parameter and return value

3. Function with parameter and no return value

4 *Function with parameter and return value.

Function with no parameter and no return value:
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#include<stdio.h>
int main()
{
void add();
add();
return 23;

b
void add()

{

printf(“Enter any two values\n”);
scanf(“%d %d”,&a,&Db);

c=a+tb;

printf(“Addition is %d\n”,c);

b

As we know, that the execution ef the program always start
from main() function. When, centrols enters main function, it
finds a function call with'no patameters, immediately it
jumps to the functionfbody,‘executes the statements present
inside the function body and after executing all the
statements of thatyealled*function, returns back to the calling
function.

In ghevcalled function, the memory allocation is
already done by the Compiler. The values entered by the user
will be storedin the variables, added and the result is then
storedin thewariable c. Then the answer is displayed using
prifitf function. Since, the called function doesn’t want to
return,value to the calling function, that is why the return
datatype is void.

Function with parameter and no return value:

#include<stdio.h>
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int main()

void add(int x,int y);

int a,b;

printf(“Enter any two values\n”);
scanf(“%d %d”,&a,&Db);

add(a,b);

return 23;

void add(int x,int y)

¢

int z;

z=xty;

printf(“Addition is %d\n”,z);
b

As we know, that the execiition of the program always start
from main() function. When controls enters main function, it
will ask the user to erdter the value and then pass that value
via a function call. Buging,a function call, the control gets
transferred from calling fanction to called function and the
value present imsactuial parameter is copied to formal
parameter afid‘ence the value comes to called function, its
added andrthewalue will be displayed using printf function.
Since, the‘ealled function doesn’t want to return value to the
calling\functien, that is why the return datatype is void.

Function with no parameter and return value:

#include<stdio.h>
int main()

{
int add();
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int ans;

ans=add();

printf(“The addition is %d\n”,ans);
return 23;

j
int add()

{

int a,b,c;

printf(“Enter any two values\n”);
scanf(“%d %d”,&a,&b);

c=a+b;
return c;

As we know, that the execution of the program always start
from main() function. Whengcontrols énters main function, it
finds a function call with s1@ parameters, immediately it
jumps to the function bedy, exeeutes the statements present
inside the function badysand,after executing all the
statements of that ¢alled function, returns back to the calling
function by usingteturii“statement.

In the=ealled function, the memory allocation is
already donefby the Compiler. The values entered by the user
will be stored in the variables, added and the result is then
stored in th€*ariable c. later, this value present is returned
to calling funetion by using return statement. The return
datatype'new is int as the return statement contains variable
of type, int.

It must be noted that the value present in the
return statement will be returned from called function to
exactly from where the control left the calling function. Now,
we want to store that value, it is possible with the help of
assignment operator and we store that value in the variable
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which is present on the left hand side of assignment operator
and later that value is displayed using printf() function.

Function with parameter and return value

#include<stdio.h>
int main()

int add(int x,int y);

int a,b,c;

printf(“Enter any two values\n”);
scanf(“%d %d”,&a,&b);
c=add(a,b);

printf(“Addition is %d\n”,c);
return 23;

j

int add(int x,int y)

{

int z;

z=x+Yy;

return z;

}

As we know, that'the execution of the program always start
from main{)ftanction. When controls enters main function, it
will ask the user to enter the value and then pass that value
via 'a funetion call. During a function call, the control gets
transferred from calling function to called function and the
value ‘present in actual parameter is copied to formal
parameter and once the value comes to called function, its
added and stored in the variable z. later, this value is
returned to calling function by using return statement. The
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return datatype now is int as the return statement contains
variable of type int.

It must be noted that the value present in the
return statement will be returned from called function to
exactly from where the control left the calling function” Now,
we want to store that value, it is possible with the help of
assignment operator and we store that value in thewariable
which is present on the left hand side of assigmmeént @perator
and later that value is displayed using printf(), func¢tion.

Recursion:

It is defined as a process where a{funietion call itself. It must
be remembered that all the programsicannot be converted to
recursion, if and only if it centains a loop.

Program to explain fiboraeci‘series using recursion

#include<stdio.h>
int main()
{
int fib(int a,ifit ©dnt i,int n);
int a=0,b=®,n,i=0}
printf(“Entef the limit\n”);
scanf(“%d”,&n);
fib(a,b,i,n);
return, 33;
}
int fib(int a,int b,int i,int n)
{ .

int c;

c=a+b;
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printf(“%d “,c);

a=b;

b=c;

i=i+1;

if(i<n)

fib(a,b,i,n);

Program to find factorial using recursion

#include<stdio.h>

int main()
{
int fact(int n);
int n,ans;
printf(“Enter the value, te find factorial\n”);
scanf(“%d”,&n);

ans =fact(n);
printf(“The facterial of the number %d is %d”,n,ans);

return 45;
§
int fact(intn)
{
iffln ==0") | |(n == 1))
retien 1;
else
return n*fact(n-1);
}

Program to find gcd using recursion
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#include<stdio.h>
int main()
{
int a,b,ans;
printf(Enter any two values to find gcd\n”);
scanf(“%d %d”,&a,&Db);
ans = gcd(a,b);
printf(“The gcd of two numbers %d and %d is %6d\a,b,ans);
return 33;
h
int ged(int m,int n)
{
if(m = = n)
return m;
else
[f(m>n)
return ged(m-n,n);
else
if(m<n)
return gcd(m,n-m);

b

Scope and Eife\time of variable:

Life time ofsthie variable means when the time duration at
whichi"a variable is created till it gets destroyed. Accessing
thewariable during its lifetime, is known as scope of the
vatiable,

A variable can be accessed by either input
function or output function or by using some operator that
indirectly access the variable.
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Storage Classes

Storage classes explain the different types of variables with
its scope and life time. The different types of wariables are
1. Local variable
2. Register variable
3. Static variable
4. Global variable

Local Variable

It is a variable that is usedtif the_programmer requirement is
it requires a variable which 1s,loeal to either function or a
block or a loop or a pfogsanmy, Once, the control comes out of
a block the variable“gets destroyed and the value is deleted.

The defaultwalte of local variable is garbage
value. The lifegime of local variable is when the control
enters the hléck and the life time of the variable is over once
the controlleavessthe block. It is to be remembered that
during its life'time only, the variable can be accessed. If you
acces$'the variable, outside its lifetime then an error gets
gerferated, because the variable does not exist.

It must be noted that during any arithmetic
operation, the values present in the memory is copied to
registers, then given to ALU which will store the result into
another register, and later transferred to a memory location
when it has to be displayed on the Monitor.
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Register Variable:

It is of type local variable but it leads to faster execution ‘of
the program. The syntax of using a register variable, isjust to
use register keyword preceding the local variable.syntax.

By using register variable, the valtie\is ditréctly
stored in the register, if any arithmetic opération is
performed, values are accessed from the tegister, after
operation is performed it is directly displayed 6n the monitor.

Static Variable:

This variable is used if the progsammer requirement is that
the life time of the variable‘'sheould/be throught the program
and scope of the variablé‘shouldybe with in the function
itself. It means that thewariable should be dedicated to a
single function but i, should not be destroyed once control
comes out of the function® In other words, once control
comes out of the function, the value will be again used when
if it enters the function once again whenever it is required.

The default value of static variable is 0. The
scope of statig,variable is within the function and the life
time of\the static variable is within the program.

Glebal, Variable:

This*ariable is used if the programmer requirement is that
the variable should be accessed from any function or a
variable whose value to be shared by all the functions that is
any function can access and can change the value.
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The default value is zero. Generally, we declare a global
variable before the main function.
The summary of all the variable§'is

Prepared by Mir Ahmed Ali (Ali Sir),
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The life time of global variable is throught the program
and the scope of the global variable is throught the program.

tabulated as shown below:
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SNo | Type of Scope Lifetime~ef, Default
Variable variable vafiable Value
1 Local Variable | Within the Within the Garbage
function fundtion Value
2 Register Within the Within the Garbage
Variable function function Value
3 Static Within the Within the Zero
Variable function program
4 Global Within the Within the Zero
Variable program program
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Array

It comes under the category of the advanced datatype or
derived datatype because it is made from the existing
datatype. For example, if I just say array it has no meaning
but if | say that integer array means that there is meaning.

Syntax of 1-D array:
datatype arrayname|size];

the above syntax contains a datatype that explains what type
of data to be stored, what is the name“ef'th€ array and the
number of locations of that array{ Numbert of locations we
generally represents with helpof size!

Eg: int arr[50];

Here the memory is alloeated during compilation time in a
continuous way andthe name of that memory is arr and this
memory can storeVonlninteger values.

Note:

An array ¢an Store any type of data but it must of same
datatype an@d“the size of the array can be anything, generally
deperids on the programmer requirement.

If programimer requirement is to store the name, college
namepbranch name then it is mandatory to go for character
array by giving some size.

Write a program to accept and display the value of an array
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#include<stdio.h>
int main()
{
int arr[30],i,n;
printf(“Enter the size of an array\n”);
scanf(“%d”,&n);
printf(“Enter values of an array\n”);
for(i=0;i<n;i++)
scanf(“%d”,&arrl[i]);
printf(“The value of array are\n”);
for(i=0;i<n;i++)
printf(“%d\n”,arrl[i]);
return 33;

}

Write a program to accept valuessand‘find out sum of all the
values of an array

#include<stdio.h>

int main()

{

int arr[30],i,nsum=0;
printf(“Entegfthe 8ize of an array\n”);
scanf(“%d?;&n);

printf(“Entefvalues of an array\n”);
for(i=0%i<n;i+t)

scanf(“%d’s&arrli]);

printf({The sum of all values of an array are\n”);
for(i=0si<n;i++)

sum®= sum + arr|i|;
printf(“%od\n”,sum);

return 33;

}
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Write a program to find the maximum and minimum value of
the array

#include<stdio.h>

int main()

{

int arr[30],i,n,sum=0,max,min;
printf(“Enter the size of an array\n”);
scanf(“%d”,&n);

printf(“Enter values of an array\n”);
for(i=0;i<n;i++)

scanf(“%d”,&arrli]);

max=arr[0];

min=arr[0];

for(i=1;i<n;i++)

{

if(arr[i]>max)

max = arr|i];

if(arr[i]<min)

min = arr[i];

b

printf(“The ataximum value is %d\n”,max);
printf(“Thermaximum value is %d\n”,min);
return 33,;

}

Searching Techniques

It is defined as a technique whose job is to search for a

required value among group of values in an array. The value
to be searched is accepted in a variable, whose name we are
giving as key. After accepting the value, we search the value
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present in the key with all the values of the array. Once the
value is found we instantly stop searching by just displaying
a message as value found and come out of the program by
executing exit() function which is a predefined function
present in a header file known as stdlib.h . But, after
searching all the values of the array, if we did not find any
value, we display a message value not found, whi€h,is/a
printf() statement that is present at the end of the\oop.
The two basic techniques for searchingare:
1. Linear Search
2. Binary Search

It must be noted that Linear searchfis“a very basic and time
consuming technique where the value, ptesent in the key is
compared with all the values of an“artay. If there is a match
at initial level it is said to be bestscase and if there is a match
at the last then it is said to\beworst case. Due to this the
performance of the application gets degraded.

To itnprove, the performance a new
technique by name hinaryysearch is introduced. In binary
search, the value 6fkey 1§ compared with the middle value of
the array. If itgmatches, we display a message value found
and make th€ control to come out of the program by using
exit() function\But if the value is not matched then we see
that the val@@&present in the key is either less than the
middlewalue«or greater than the middle value. If it is less
than the“middle value then the searching goes on the left
hand ‘side and the right hand side is ignored. But if the value
is more than the middle value, then searching goes on the
righthand side leaving the left hand side and this procedure
repeats till there is a match.Once the loop completes and we
didn’t find the value we just display a message that value is
not found.
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Now let us understand the concept of linear search and
binary search with the help of programs as shown below:

Program to find linear search

#include<stdio.h>

int main()

{

int arr[50],n,i,key;

printf(“Enter number of values to be stofcd \n’);
scanf(“%d”,&n);

printf(“Enter the values\n”);
for(i=0;i<n;i++)

scanf(“%d”,&arrl[i]);

printf(“Enter the value to bgyseéarehed\n”);
scanf(“%d”,&key);

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

if(key == arrl[i])

{

printf(“Element=found at %d index on %d location”,i,i+1);
exit(0);

h

b

printf(*Element not found\n”);
retrn 44,

}

Program to compute binary search

#include<stdio.h>
int main()

{
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int arr[50],n,i,key,low,high;

printf(“Enter number of values to be stored \n”);
scanf(“%d”,&n);

printf(“Enter the values\n”);
for(i=0;i<n;i++)

scanf(“%d”,&arrli]);

printf(“Enter the value to be searched\n”);
scanf(“%d”,&key);

low=0;

high=n-1;

while(low<=high)

{

mid = (low+high)/2;

if(key == arr[mid])

{

printf(“Element found at %dindex on*“%d location”,i,i+1);
exit(0);

}

if(key < arr[mid])

high = mid - 1;

else

low = mid + 1;

}

printf(“Element net found \n”);
return 33,;

}

Sorting techniques:

If want to arrange the values either in ascending order or
descending order, then we can use any one of the sorting
technique. It must be remembered that the default sorting is
ascending order. The various sorting techniques are
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1. Selection Sort
2. Bubble Sort
3. Quick Sort

4. Merge Sort

5. Heap Sort

Selection Sort

It is a technique, where we select the first elément\which we
say as pivot element. Then we compare thévalue of pivot
with the remaining elements of the array,"if the value present
in the array is less than the value at pivot element, then we
interchange the values. This procedure,is,followed till all the
values of the array get sorted. Thé belowyprogram explains
the concept of selection sort ag,follows:

#include<stdio.h>

int main()

{

int arr[50],ngd;

printf(“Enter the size of the array\n”);
scanf(“%d*&h);

printf(“Enterdthe values\n”);
for(ig0;i<nji++)

scanf(€%d”,&arr[i]);

for(i=051<=n-2;i++)

1
for(j=i+1; j<=n-1;j++)
1
if(afi] > afj])
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int temp;
temp = alif;
ali] = a[j];
a[j] = temp;
h
b

b

printf(“The sorted array is follows\n”);
for(i=0;i<n;i++)

printf(“%od \n”,arr|i]);

return 33;

}

Bubble Sort:

In this sorting techfiique, the first value of the array is
compared with thémsecend value of the array and that goes
on. In other werds, comparision in bubble sort is with
neighboringglements of the array. This is done till all the
values contes in Serted order. The below program explains
the conceptfofibiibble sort as shown below:

#ineludexstdio.h>

intmainy)

{

int arr[50],n,i;

printf(“Enter the size of the array\n”);
scanf(“%d”,&n);

printf(“Enter the values\n”);
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for(i=0;i<n;i++)
scanf(“%d”,&arrli]);
for(i=0;i<=n-2;i++)

{
for(j=0; j<=n-1-i;j++)

{
if(alj] > afj+1])
{
int temp;
temp = alj];
afj] = a[j+1];
alj+1] = temp;
h
b

b

printf(“The sorted array is fellows\n”);
for(i=0;i<n;i++)

printf(“%d\n”,arrl[i]);

return 33;

}
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Two dimensional array:

If the programmer requiremient’is dividing an array further,
then it is said to be two dimensidfial array.

Syntax:
datatype arrayname(liorizontal]|[vertical];
for example)

int a[2{]2]: means it has two rows and two columns, and
totally it\can store around 4 values.

Write.awprogram to add two matrices
#include<stdio.h>
int main()

1
int a[2][2],b[2][2],¢[2][2],1,j;

S7
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printf("Enter the First matrix\n");
for(i=0;i<2;i++)
for(j=0;j<2;j++)
scanf("%d",&ali][j]);
printf("\nEnter the Second matrix\n");
for(i=0;i<2;i++)
for(j=0;j<2;j++)
scanf("%d",&Dbl[i][j]);
for(i=0;i<2;i++)
for(j=0;j<2;j++)
cli] j1=alil ]+ bIlll;
printf("\nThe Addition of two matrixtis\n");
for(i=0;i<2;i++){
printf("\n");
for(j=0;j<2;j++)
printf("%d\t",c[i][j]);
b

return O;

b

Write a program téssubstract two matrices

#include<stdioh>
int main()
{

int af2][2],b}2][2],c[2][2],1,j;

printf("Enter the First matrix\n");

for(1=0;1<2;i++)

for(j=03j<2;j++)

scanf("%d",&ali][j]);

printf("\nEnter the Second matrix\n");

for(i=0;i<2;i++)

for(j=0;j<2;j++)
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scanf("%d",&bli][j]);

for(i=0;i<2;i++)

for(j=0;j<2;j++)

clil jl=ali][j]-bL][j];

printf("\nThe Substraction of two matrix is\n");

for(i=0;i<2;i++){

printf("\n");

for(j=0;j<2;j++)

printf("%d\t",c[i][j]);

b

return O;

}

Write a program to multiply two matrices

#include<stdio.h>
int main(){
int a[5][5],b[5][5],c[3][5],1j,Kssum=0,m,n,o0,p;
printf("\nEnter the rownand column of first matrix");
scanf("%d %d",&niy&n);
printf("\nEnter the.row=and column of second matrix");
scanf("%d %@d*%&0,&p);
if(n!=o0){
printf(*Matrixumutiplication is not possible");
printf(*fiCaelumn of first matrix must be same as row of
secondymatrix’);
b
elsef
printf("\nEnter the First matrix\n");
for(i=0;i<m;i++)
for(j=0;j<n;j++)
scanf("%d",&ali][j]);
printf("\nEnter the Second matrix\n");
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for(i=0;i<o;i++)
for(j=0;j<p;j*++)
scanf("%d",&bli][j]);

for(i=0;i<m;i++){ / /row of first matrix
for(j=0;j<p;j++){ //column of second matrix
c[ilj] =0;
for(k=0;k<n;k++)
c[il(j] = cfillj I+ali][k]*b[k]j];

}
b

printf("\nThe multiplication of twoymatrix is\n");
for(i=0;i<m;i++){
printf("\n");
for(j=0;j<p;j++){
printf("%d\t",c[ij{i};
]
}

return O;

b

Write a program te find transpose of a matrix

#inclyde<stdio.h>

int ‘mainf)

{
int af2][2],b[2][2],c[2][2],1,j;
printf("Enter the First matrix\n");
for(i=0;i<2;i++)
for(j=0;j<2;j++)
scanf("%d",&ali][j]);
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printf("\nEnter the Second matrix\n");
for(i=0;i<2;i++)

for(j=0;j<2;j++)

bi][j] = alj]lil;

printf("\nThe Transpose of the matrix is\n");
for(i=0;i<2;i++){

printf("\n");

for(j=0;j<2;j++)

printf("%d\t",b[i][j]);

h

return O;

}

Write a program to find whether théymatrix is symmetric or
not

Write a program to find transpose/of a matrix

#include<stdio.h>

int main()

{
int a[2][2],b[2}Z],c[2][2],1,j;
printf("Entet the First matrix\n");
for(i=0;i<2;i+%)
for(j=0;j<25%)
scanf( ' %d" &ali][j]);
printf("\nEnter the Second matrix\n");
for(1=0;1<2;i++)
for(j=03j<2;j++)
b[i]fj] = alj][i];
for(i=0;i<2;i++)
for(j=0;j<2;j++){
if(afi][j] !=b[i][])
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{

printf(“Matrix is not symmetric\n”);
exit(0);

h

b

printf(“Matrix is symmetric\n”);
return O;

b

Command line arguments:

It is defined as a concept where arguments aré passed to the
main program during execution of the'proegram. This values
are passed directly to main functiony

The syntax of main functiom that=accepts argument is:
int main(int argc, char *anrgv(});

argc: count number‘efiarguments are there in the buffer
argv|]: array ofstype pointer that is pointing string
Example:

Write‘ayprogram to add two numbers through command line
arguuments

#include<stdio.h>
int main(int argc,char *argv(])

{

int i=0,sum,x,y;
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if((arg<3) | | (arge>3))
{
printf(“Invalid usage\n”);
exit(1);

b
x = atoi(argv[1l]);

y = atoi(argv[2]);
sum = x +y;

printf(“The sum is %d\n”,sum);

}

Note:

atoi is a function that converts asstring to integer

This document contaifiSsthévfollowing topics:

Introduction to Styuctures
Syntax of defining the structure
Array of Struetures

Array withsin ‘a stgucture
Structuresawith/in a structure
Structures and functions
Pointers“to,structures

Self referential structures
Unions

File basics

File Handling functions

File Random access functions
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Introduction to Structures:

It is defined as a adwvanced datatype or a derived datatype
whose job is to stese different types of data as a single entity.

Syntax of asstructure

struct StruetareName

{

datatypenmembervariablel;
datatypesmembervariable?2;
datatype membervariable3;

55

Every structure decleration starts with keyword struct
followed by structurename . The body of the structure is
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ended with semicolon. The variables present inside a
structure are known as member variables. For the above
structure decleration no memory is allocated.

If we want some memory to be allocated to the
variables, then it is possible by creating structure objéct. The
size of each structure object is sum of all member vagiables
present in that object. It must be noted that the ftemory
allocated to member variables of a structure object is
continuous that to depend on the order in whichdsmémbers
are present in a structure. The syntax to createya structure
object is can be any one of the followings

struct StructureName

{

datatype membervariabled;
datatype membervariable2;
datatype membervatriable3;
} structureobject;

Or

struct struetarefiame structureobject;
or

structufename structureobject;

For example, lets create a structure for Rectangle as shown
below:
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main|)

{

structure Rectangle

{

int 1;

int b;

iT;

printf(“Enter the length value\n”);
scanf(“%d”,&r.1);

printf(“Enter the breadth value\n”);
scanf(“%d”,&r.b);

area =r.l * r.b;

printf(“The area is %d\n”, area);

}

In the above example, Rectanglesis the name of the structure
whose object name is r. 1 andb are known as members
variables of the structure:

Array with in a stracture:
Write a programsto eénter details of a student using structure.

struct student

{

int rollno;
chax name}S0];
chac gender;

55

main|)

{

student s1;
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printf(“Enter the rollno of a student\n”);
scanf(“%d”,&s1.rollno);

printf(“Enter the name of a student\n”);
fflush(stdin);

gets(sl.name);

printf(“Enter the gender of a student \n”);
fflush(stdin);

scanf(“%c”,&s1.gender);

printf(“The details of student are\n”);
printf(“The name is”);

puts(sl.name);

printf(“\n The rollno is %d\n”,s1.rollno);
printf(“The gender is %c\n”,s1.gender)y

b

Note:

It must be remembered ¢hat whenever you ask user to enter
a character or word, it i$\preferable to use fflush(stdin) as it
solves the problem &f Buffer Management.

Array of Structures:

If we havefto Create many structure objects or many objects
belonging t6 Same structure, then instead of creating many
objects\we gosfor array of structure objects.

striactistndent

{

int rollno;
char name[50];
char gender;
5
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main()

{

student s[50];

printf(“Enter number of students info\n”);
scanf(“%d”,&n);

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

{

printf(“Enter the rollno of a student\n”);
scanf(“%d”,&s]i].rollno);

printf(“Enter the name of a student\n”);
fflush(stdin);

gets(s[i].name);

printf(“Enter the gender of a student\n%;
fflush(stdin);

scanf(“%c”,&sli].gender);

b

printf(“The details of %dfstudents are\n”,n);
for(i=0;i<n;i++)

{

printf(“The rollno ‘efstudent %d is %d”,i,s|i].rollno);
printf(“The name, of student %d is %s”,i,s[i].name);
printf(“The génder of student %d is %c”,i,s[i].gender);
h

}

In the"abovegwe are asking the user to enter number of
studentsthe is interested for and that value will be stored in a
vatiable by name n.

Structures with in a structure:

If we write structure with in a structure, then it is known as
Nested structure.
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If in a requirement, if we have to break a
member of a structure into parts then it is possible by using
nested structure. For example , if address is a member of a
structure, and if we want to break into parts like HNo, area,
streetno then we go for a nested structure as shown helow:

struct student

{

int rollno;

char name[80];
struct address

{

int sno;

char hno[50];
char locality[30];

I
5
void main()

{

student s[50];

address a[SQ];

printf(“Enter number of students info\n”);
scanf(“%d*&h);

for(i=0%i<n;i+t)

{

printf({Enter the rollno of a student\n”);
scanf(“V%d”,&sli].rollno);

printf(“Enter the name of a student\n”);
fflush(stdin);

gets(s[i].name);

printf(“Enter the housenumber of a student \n”);

69
These notes are dedicated to my father Mr. Mir Farooq Ali, Professor

and Ex-Head of the Department of Mathematics (Retired), MJCET and
my mom Mrs. Arifa, Vice Principal and Junior Lecturer in Botany
(Retired) Govt. Falaknuma Junior College. If you have any doubts in this
document, you can call me on 9010149047 or mail me at
mir.ahmedali@mjcollege.ac.in, your queries will be solved within 24 hrs.



mailto:mir.ahmedali@mjcollege.ac.in

Prepared by Mir Ahmed Ali (Ali Sir),
C Language Assistant Professor of CSE, MJCET

fflush(stdin);

scanf(“%s”,&sli].a[i].hno);

printf(“Enter the locality of a student \n”);
fflush(stdin);

gets(s[i].ali].locality);

printf(“Enter the streetno of a student \n”);
fflush(stdin);

scanf(“%d”,&sJi].a[i].sno);

printf(“The details of %d students are\n”,r);
for(i=0;i<n;i++)

{

printf(“The rollno of student %d is %d™*i,s[i]*Tollno);
printf(“The name of student %d i§ 7%%,1,8[i].name);
printf(“The address of student %d s %s”,i,s[i].a[i].hno);
printf(“The address of student%sd,is %s”,i,s[i].a[i].hno);
printf(“The address of studenb%d s %s”,i,sli].a[i].hno);

h
h

Pointer to Structures

This is indeed pointer to structure object. If we want to
access a memberwariable then it is possible with the help of
a structuresobject. But, if we want to access a member
variable, without any structure object then it is possible with
the“help ‘efya pointer. It must be noted that the pointer
vatiable should be of same datatype to which object belongs
whoseésaddress has to be stored.

/* Program for pointer to one structure object*/
struct student

{
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int rollno;
char name[50];
char gender;

55

main()

{

student s1,*p;

p = &sl;

printf(“Enter the rollno of a student\n”);
scanf(“%d”,&s1.rollno);

printf(“Enter the name of a student\n?)y
fflush(stdin);

gets(s1l.name);

printf(“Enter the gender of a student \n”);
fflush(stdin);

scanf(“%c”,&s1.gender);

printf(“The details of studenttare\n”);
printf(“The name is”);

puts(p->name);

printf(“\n The rolle.is\7sd\n”,p->rollno);
printf(“The gender is\%oc\n”,p->gender);

b

Self referential structure:

It iS\defined as a structure whose one of its member, is a
pointer variable of its type. This pointer will store the address
of another object. In other words the pointer variable which
will store the address of another structure object will be a
member of a preceding structure object, in this way a chain
is formed between the structure object. If the programmer
want to stop this chain, then the programmer can assign the
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value NULL in the pointer variable of the last structure
object.

struct student

{

int rollno;

char name[50];

char gender;

struct student *next;

55

main|)

{

student s[50],*head;

head = &s|[0];

printf(“Enter number of students«info\n”);
scanf(“%d”,&n);

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

{

printf(“Enter the rollno, of ‘a student\n”);
scanf(“%d”,&s][i].r6lno);

printf(“Enter the.name of a student\n”);
fflush(stdin)g

gets(s[i].name)y

printf(“Entef the gender of a student \n”);
fflush(stdin);

scanf(“%e’&s|i].gender);

b

printf(€The details of %d students are\n”,n);
for(i=0;i<n;i++)

{

s[i].next = &sJ[i+1];

printf(“The rollno of student %d is %d”,i,s[i].next->rollno);
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printf(“The name of student %d is %s”,i,s[i] .next->.name);
printf(“The gender of student %d is %c”,i,s[i].next->gender);
b
s[i+1].next = NULL;
b

Union:

It is defined as an advanced datatype or a detived datatype
whose job is to store different types of dat@as\assingle entity
but only one data at a time because the(memory allocated to
union object depends on the member variable“who occupy
the maximum size.

The below programi illustrates the concept of
union as shown below:

union Check
{

char ch;

int i;

55

void mainy()

{

unionCheck«€1;
printf(“\m%d %d”,cl.ch,cl.i);
cliin="0Uul;

printf(\n %d %d”,c1.ch,cl.i);
cl.ch=10;

printf(“\n %d %d”,c1.ch,cl.i);
h
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In union, memory is allocated to one member and all these
members will share the same memory.

File Handling in C

We frequently use files for storing informatien, which can be
processed by our programs. In order te “store” information
permanently and retrieve it, we use files.

In order to use files we have to learn abeut File I/Oi.e. how to write
information to a file and how to read infoxgiation from a file. If you
wish to use a file in your programsy theén you must specify which
file or files you wish to use, whichi*can be kept as a parameter in
fopen() function.

When you open a file you, niush also specify what you wish to do
with it i.e. Read from/(the, file, Write to the file, or both.

As a programmer if'younzwant your program to interact with the file,
the mediator wsed is\the file pointer that makes our program either
to read datal frem.,the file or write data into the file. It must be
rememben€d thatsfor each file to be accessed we require a file
pointer, For'example, if my program wants to access two files, then
I require twosfile pointers.

The syntax for creating a file pointer variable is:

FILE “*fp1, *fp2, *fp3;

The variables fpl, fp2, fp3 are file pointers, and the name of the
variable can be of choice.
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The header file, that contain all the information related to files that
is predefined functions, macros is <stdio.h> . For example, EOF
and NULL are defined in <stdio.h>.

Modes in a file:
1. r mode:
If the programmer wants to create a file infread mode by using
fopen function, then that file should be gxistingin the system.
If the file is not existing , then operatihg system will not create
the file.

2. w mode:

If the programmer wants to ¢réate ayfile in write mode by using
fopen function, then thatfile should be existing in the system,
then the operating systemewill delete that file and creates a
new empty file with same name which is mentioned in fopen
function. If the filefis existing or not existing, then operating
system will creaté, a“new file with same name which is
mentioned in fepen function.

3. a mode
If the pfogrammer wants to create a file in append mode by
using’fopen™function, then that file should be existing in the
systend; “theén operating system will open that file and writes
the datafat the end of the existing file. But, if the file is not
existing , then operating system will create a new file by same
name which is mentioned in the fopen function..

Functions that are used in File I/O

The function fopen is one of the Standard Library functions whose
job is to return the starting address of the file. For example
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(]

fp = fopen( “prog.c”, “r’);
The above statement returns the address of the file and assigns to

file pointer variable fp.When we wish to access this file'for I/O, we
use the file pointer variable fp to refer to it.

The function fgetc is one of the Standard Librafy furnictions whose
job is to return character from the file, tohwhich *file pointer is
pointing. Since, it returns a character, théretutn datatype of this
function is char

ch = fgetc(fp);

The function fputc is one of the Standard Library function whose
job is to transfer the charsactersfrom a character variable to a
location to which a file pointer is_pointing

fputc(ch,fp);

The function fcloséfj«is‘ofie of the Standard Library function whose
job is to discomnect the connection between the file pointer variable
and the filegIf'\we . want to close a single connection we just use
fclose(filepbintervariable) and if we want to close many connections
then we usée feloseall().

Example\l: Write a program to display contents of a file on screen

#include <stdio.h>
#include<stdlib.h>

void main()
{
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FILE *fp;

char ch ;

fp = fopen( “hello.c”, “r” );
if(fp == NULL)

{

printf(“File not created\n”);
exit(1);

b

while(12)

{

ch = fgetc(fp ) ;
if(ch == EOF)
break;
printf(“%c”,c);

}

fclose( fp );

}

In the above program, wé are'creating a file pointer variable , whose
default value is NULLL The imput file is hello.c. Here the user want
to read the content&\romithe file and to display on the Monitor. It
must be remembeéred‘\that whenever, you want to copy the data
from a file, then that file has to be in read mode, which is
representeddbyr”.

If the file is not existing, then fopen function
returns nothithg; and the default value of file pointer variable, is not
changed i.e. it'will remain as NULL. When the file is not existing in
the'systems then there is no need to make the control to be in the
programy we can just make the control to forcefully come out of the
program by using exit() function, which present in the header file
known as stdlib.h

We then read a character from the file by using
fgetc() function. If the file is empty, we are at the end, so fgetc|)
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returns EOF a special value to indicate that the end of file has been
reached. (Normally -1 is used for EOF).

This reading should happen for infinite times as we are
not aware of how many characters are there in the file, that is why
iam using an infinite loop.

But, if the file is non-empty, thenthe'while loop
simply keeps reading characters from the file and™displaying them
immediately on the Monitor, until the end offthe file is reached.
Once the end of file is reached, we make the dentsol come out of the
loop by using break statement.

Once the entige\ data is copied to the
Monitor, we break the connection hetween*the file and filepointer
by using the function fclose(fp) , where fp is file pointer variable.
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Example 2: Write a program to prompt user for filename and
display file on screen

OR
Write a program to display the contents of file on screen

#include <stdio.h>
#include<stdlib.h>
void main()
{
FILE *fp;
char c;
char filename[40] ;

printf(“Enter file to be displayedy);
gets( filename ) ;

fp = fopen( filename,#%"Y;
if(fp == NULL)

{

printf(“File not'ereated \n”);
exit(1);

}

while(12)

{

c = fgetc(\fp ) ;

iflc == EOF)

breaks;

printf(“Y%c”,c);

§

fclose( fp );
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Example 3: Write a program to count the number of lines, words
and characters in a file.

#include <stdio.h>
#include<stdlib.h>
void main()
{
FILE, *fp;
char c;
char filename[40] ;
int nl=1,ns=0,nc=0;

printf(“Enter file to be displayed:*);
gets( filename ) ;

fp = fopen( filename, “#” );
if(fp == NULL)

{

printf(“File not cfeated\n”);
exit(1);

i

while(12)

{

c = fgetc(Mp h;

if(c =="EQF)

break;

nc sac + 1;

if(c/=

ns=ns +1;

if(c =="\n)

nl = nl +1;

}

80
These notes are dedicated to my father Mr. Mir Farooq Ali, Professor

and Ex-Head of the Department of Mathematics (Retired), MJCET and
my mom Mrs. Arifa, Vice Principal and Junior Lecturer in Botany
(Retired) Govt. Falaknuma Junior College. If you have any doubts in this
document, you can call me on 9010149047 or mail me at
mir.ahmedali@mjcollege.ac.in, your queries will be solved within 24 hrs.



mailto:mir.ahmedali@mjcollege.ac.in

Prepared by Mir Ahmed Ali (Ali Sir),
C Language Assistant Professor of CSE, MJCET
printf(“The number of lines are %d\n”,nl);
printf(“The number of lines are %d\n”,nc);
printf(“The number of words are %d\n”, nl + ns);
fclose(fp);

b

Example 4: Write a program to merge the contentswof fwo'files

#include <stdio.h>
#include<stdlib.h>
void main()

{
FILE *fp,*f1;
char ch ;
char filename[40] ;
char filename1[40] ;
char filename2[40] ;

printf(“Enter filef1:%);
gets( filename )N

printf(“Enter file 2 : );
gets( fl€namel ) ;

printf(“Enter file3 : “);
gets( filename?2 ) ;

fp = fopen( filename, “r”);

f1 = fopen( filenamel, “r”);

f2 = fopen( filename2, “w” );

if((fp == NULL) | | (f1 == NULL) | | (f2 == NULL))
{
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printf(“File not created \n”);
exit(1);

h

while(12)

{

ch = fgetc(fp ) ;
if(ch == EOF)
break;
fputc(ch,f2);

§

while(14)

{

ch = fgetc( f1) ;
if(ch == EOF)
break;
fputc(ch,f2);

}

fcloseall( );

Example 5: Write a program to compare the contents of two files
and\display wherever they differ

#include <stdio.h>
#include<stdlib.h>
void main()

{
FILE *fp,*f1;

82
These notes are dedicated to my father Mr. Mir Farooq Ali, Professor
and Ex-Head of the Department of Mathematics (Retired), MJCET and
my mom Mrs. Arifa, Vice Principal and Junior Lecturer in Botany
(Retired) Govt. Falaknuma Junior College. If you have any doubts in this
document, you can call me on 9010149047 or mail me at
mir.ahmedali@mjcollege.ac.in, your queries will be solved within 24 hrs.



mailto:mir.ahmedali@mjcollege.ac.in

Prepared by Mir Ahmed Ali (Ali Sir),
C Language Assistant Professor of CSE, MJCET
char ch,chl ;
char filename[40] ;
char filename1[40] ;

printf(“Enter file 1: “);
gets( filename ) ;

printf(“Enter file 2 : );
gets( filenamel ) ;

fp = fopen( filename, “r” );
f1 = fopen( filenamel, “r”);

if((fp == NULL) | | (f1 == NULL))
{

printf(“File not createdy) n%);
exit(1);

b

while(12)

{

ch = fgetc( PV

chl = fgete(f1);

if(ch 52 BOE), && (chl == EOF))
break;

if(ch %="¢ch 1)

printf(“%c %c”,ch,ch1l);

}

feloseall( );
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