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COURSE OBJECTIVES:

i To understand the constructs of C Language.

i To develop C Programs using basic programming constructs

i To develop C programs using arrays and strings

i To develop modular applications in C using functions

i To develop applications in C using pointers and structures

i To do input/output and file handling in C

UNIT1 BASICS OF C PROGRAMMING 9
Introduction to programming paradigms — Applications of C Language - Structure of C program — C
programming: Data Types - Constants — Enumeration Constants - Keywords — Operators: Precedence and
Associativity - Expressions - Input/Output statements. Assignment statements — Decision making statements
- Switch statement - Looping statements — Preprocessor directives - Compilation process

UNIT 11 ARRAYS AND STRINGS 9
Introduction to Arrayvs: Declaration. Initialization — One dimensional array — Two dimensional arrays - String
operations: length, compare. concatenate. copy — Selection sort. linear and binary search.

UNIT 111 FUNCTIONS AND POINTERS 9
Modular programming - Function prototype, function definition. function call. Built-in functions (string
functions. math functions) — Recursion, Binary Search using recursive functions — Pointers — Pointer
operators — Pointer arithmetic — Arrays and pointers — Array of pointers — Parameter passing: Pass by value.
Pass by reference.

UNIT 1V STRUCTURES AND UNION 9
Structure - Nested structures — Pointer and Structures — Array of structures — Self referential structures —
Dynamic memory allocation - Singly linked list — typedef — Union - Storage classes and Visibility.

UNIT V FILE PROCESSING 9
Files — Types of file processing: Sequential access. Random access — Sequential access file - Random access
file - Command line arguments.

COURSE OUTCOMES:
Upon completion of the course, the students will be able to
CO1: Demonstrate knowledge on C Programming constructs
CO2: Develop simple applications in C using basic constructs
CO3: Design and implement applications using arrays and strings
CO4: Develop and implement modular applications in C using functions.
CO5: Develop applications in C using structures and pointers.
COG6: Design applications using sequential and random access file processing.
TOTAL : 45 PERIODS
TEXT BOOKS:
|. ReemaThareja. “Programming in C”, Oxford University Press. Second Edition. 2016.
2. Kernighan, B.W and Ritchie.D.M, “The C Programming language™, Second Edition, Pearson Education.
2015.
REFERENCES:
1. Paul Deitel and Harvey Deitel, “C How to Program with an Introduction to C+=", Eighth edition. Pearson
Education, 2018.
2. Yashwant Kanetkar, Let us C, 17 th Edition, BPB Publications, 2020.
3. Byron S. Gottfried, “Schaum’s Outline of Theory and Problems of Programming with C, McGraw-Hill
Education, 1996.
4. Pradip Dey. Manas Ghosh, “Computer Fundamentals and Programming in C*, Second Edition, Oxford
University Press, 2013.
5. Anita Goel and Ajay Mittal, *Computer Fundamentals and Programming in C”, | st Edition. Pearson
Education. 2013.
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1. Arithmetic operators:
Sample program

dinclude<stdio.h>
#include~conmo.h>

vord maini()

\

int b.e.d:

int sum, mul, sub. rem:

float div;

clrser():

printfi”Enter values of b.ed:™):
scanf(™%ed®ed®sd'\n'n'n”. &b.&c.&d):
sum=b+c;

sub=b-¢:

mul=b*c;

div=h'c:

rem=bh%d:

Qutput. '
Condition . Retum vaiue
81=5:0

S=5:1

as=5{0-10

5<=80" |

§t=3:1

1. Logical Operators:
Sample program

zinclude<stdio bh>
zinclude<conio.h>
void maind)

int cl.c.c3:
clrscrt ).
printfi“Enter the values cl.c2.c3™)

printfi'n sum="od. n sub=%cd.'n mul="od.'n div=scanf(~*od®ad®sd”, &cl.&c2&c3 L

¢of "sum.sub.mul.div):

printf{” n Remainder of division of b&d 15
®od”.rem).

getch():

]

]

Output:
I'nter the values of b.c.d:

Div=0.6666666
Reminder of division of b&d is 0

2. Relational Operators:
Sample Program:

#include-stdio.h>
#include<conio.h>

void main()
{

clrser():

printf(*'n condition: Return value 'n™);
printf(*'n 5!~ 5: 254", 5'-5):
printf(*'n 5==5:%d".5-=35);

printf{* n 5> 50: %d”.5 >~ 50);
printf(* n 5 -50: %d™.5< =50):
printf(*'n 5! 3: %5d". §!=3),

getchi).

1
1

ifttcl<c)&&i(cl<c3))

printfi—cl is less than ¢2 and ¢37).
iftlcl<c2))

printfi=n cl is greater than c27).
ifitcl<el) ticl<c3))

printfi=cl is less than ¢2 or ¢3 both™);

getch():
]

]

Output:

Enter the values cl.c2.¢3
9

6

-
A

C1 is greater than ¢2

4. Bitw ise operator:
Sample Program

zinclude<stdio h>
=zinclude<conio h>
Void main()

int a.b.c:

clrsen ).

a=10;

b=20;

c=adkh;

prntf{*Bitwise AND=*ad” ¢),
c-ah;

printfi*Bitwise OR=*wd™ ¢),
c=a+h;

printfi”Bitwise XOR-*ud” c).

a,
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printi{“one’s complement ol 0);
geteh( ),
]

Output:
AND 2
OR-10
NOR-8
One’s complement S

S, Assignment Operator:
Sample Program:

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

i
1

int 1,).k:

clrser():
K=(i=4,j=5):
printf("k=%6d™ k);
getch():

1

Output:

k=5

6. Increment / Decrement Operator:

Sample Program :

#include<stdio.h>
#include<conio.h>

Void main()

\

int a=10;

clrser();
printf(“a++=%d\n".a++);
printf(*++a=%d\n" ++a).
printf(*-- a=%d\n",--a);
printf(*a--=%d\n",a--).
getch(): }

Output:
a++=10
++a=12
--a=11
a--=11

EnggTree.com

7. Conditional Operator;
Sample program;

fincludes stdioh -
fincludes conto.h -
voud maing)

i
\

inta=5,b=2 big;

cleser();

big (a-bh)lab;

printt(Largest number is Y od ™ big);
geteh():

)

QOutput:
Largest number is S

I') % check. The u‘a.b:ﬂm s
Pa,wv“vm 7 Nolt

2) To fund sumd lo Ty
nob ontered Hhe Wi

3) To feoed the targast Gl

3 nobd
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Table — Fommat specifiers for printf()

7] Table - List of commonly used conltrol codes
. A ' ;J 3? La ""oﬁ‘tﬂ -. ™
i single character — ¢ I -
%d (%i) int signed integer N \b Backspace
h %@ (%E) float or double |exponential Io_rr_ni e \f Form feed
oef float or double |signeddecimal \n New line
%20 (%:G) float or double |use %f or Xe, whichever is _
g shorter . \r Carriage return
%0 int unsigned octal value \t Horizontal tab
%p pointer address stored inpointer \ ¢ Single quote
%es array of char sequence of characlers (string) q
%U int unsigned decimal inleger | \@ Null i
Sox (7eX) int unsigned hex value ] i
%% none no corresponding argument is
converted, prﬂts unl& é____
Sen pointer to int the corresponding argument
is a peinter lo an integer
into which the number of
characters displayed is placed. |

Table — Flag characters used in pr-in'tf()

- Left justzfy the dmplay

+ Display positrve or negative sign of value
space Display spaca if there is no sign

0 Pad with leading zeroes

# Use altemate lorm of specifier
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fon met 7 pes ’fmhib :

Table — Format specifiers for scanf()

Converaion ({Usual varlable
Sicoda ™ [ TRty pa -
%c

char Reads a single character.

xd(%1) int Reads a signed decimal integer,

%o (%E) float or double|Reads signad docimal,

%F float or double|Reads signed dacimal.

%g (X6) float or double|Reads signed decimal.

%0 int Reads oclal value,

Xp pointer Reads in hex addross stored in
pointer.

%s array ol char  |Reads sequence of characters
(string).

%u int Reads unsigned decimalinteger.

%x (%X) int Reads unsigned hex value,

b1 none A single % character in the input

stream is expectaed. There is no
corresponding argument.

%n pointer to int  [No characters in the input
stream are matched. The
corresponding argument is a
pointer to an integer into which
the number of characlers read
is placed.

array of char  |Reads a string of malching
characters.
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i) If Statement:

Fxample Program :

=include<stdio.h>
=include <conio.h>
void main ()

|
i

int a;

clrsen( ):

print{{ "\n Enter the number:"):
scanf{"%od".&a)k

ifla>10)

i
!

printf{" \n a is greater than 107):

etch( ):

— e =

Qutput :
Enter the number: 12

a is greater than 10

ii) if else statement:

Example program :
Zinclude<stdio.h>
=include <conio.h>
void main ()

L]

int a:

clrser( ):

printf{ "\nEnter the number:"):
scanf{"%d".&a):

ifta>10)

printf{" \n a is greater than 10"):

printf(" \n a is less than 10"):

1
L
getch( ):
1
]

Output :
Enter the number: 12

a is greater than 10
Enter the number: 8
ais less than 10

Nested if else statement:

Example program:
Zinclude<stdio.h>
=include<conio.h>
main()

EnggTree.com

{

int n:

Printf{”Entera no™):
Scanf{*%d".&n):
if(n=13)

1

printf{~play football™):

1
|

else
i
if(n==10)
printf{“play cricket™):
else
printf{“play tennis™):
\
1
1
Qutput:

Enter a number : 10
Playing cricket

iii) switch statement:

Example Program :

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

{
int i.n:
printf("\nEnter the Number:"):
scanf("%d".&n);
switch(n)
{
case |:
{ -
printf{"\n Its in case 1"):
break:
}
case 2:
{
printf{("\n Its in case 2"):
break: '
)
default:
{
printf("\n Its in default™):
break;
1
i)
}
getch():
1
)
Output:
Enter the Number:2
Its in case 2
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Operations on a Single Dimensional Array

1.Subscripting a Single Dimensional Array
The only operation allowed in an array is subscripting. Subscripting is an operation that

selects an element from an array.
Eg: a[3] -> denotes the 3 element.

2. Assigning an array to another array
A normal variable can be assigned to or initialized with another variable but an array

cannot be assigned to or initialized with another array.

Eg: int a[10],b[10];

a=b; // error

Because the name of the array always refer to the address of first element of array and it is a

constant.
We can do this by assigning individual elements in the array to an element in another

array. Eg: a[3]=b[3]

Equating an array to another array
When we compare arrays like normal variables, result will always be false. because
the name of the array always refer to the address of first element of array.
Eg: inta[10],b[10];
if(a==b) // is not possible in array
We can do this by comparing the individual elements in the arrays.Eg: if(a[2]==b[2])

One — Dimensional Array

Example Program:

//Reading,Storing and accessing elements of one dimensional array

#include<stdio.h>

#include<conio.h>

main()

{
int a[10],i,n;
printf("\nEnter the number of elements:");
scanf("%d",&n);
printf("\nEnter the elements of an array:");
for(i=0;i<n;i++)

scanf("%d",&ali]);
printf(“nArray Elements are:”);
for(i=0;i<n;i++)
printf("%d" a[i]);
getch();

}

*% _B_},a\ Lum 2y o non—nc_a. m-—""l’m
The WA -
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Two — Dimensional Array
Example Program -1:

#include<stdio.h>
#include<conio.h>

main()

]
1

inta[10][10].ij.r.c:
printf("\nEnter the row size and column size:");
scanf{"%d%d".&r.&c);
printf{ "\nEnter the elements of array:");
for(i=0:i<rii++)
for(j=0;j<c;j++)
scanf{"%d".&a[i][j]);
printf("\nArray elements are:");
for(i=0:i<r;i++)
for(j=0y<cy++)
printf{("%d"a[i][j]):
getch(); '

1
L

Example Program -2:
Matrix Addition:
#include<stdio.h>
#include<conio.h>
main()

{

int a[3][3].b[3][3],c[3][3].1;
printf("Enter the First matrix->\n");
for(i=0;i<3;i++)
for(j=0;j<3;j++)
{
scanf("%d",&a[i][j]);
J
printf{"\nEnter the Second matrix->\n");
for(i=0;i<3;i++)
for(j=0;j<3;j+4)
scanf("%d",&b[i][j]);
for(i=0;i<3;i++)
for(j=0;j<3;j++)
clil[jI=ali][j]+b[ilL];
printf("\nThe Addition of two matrix is\n");
for(i=0;i<3;i++)

{
printf("\n");
for(j=0,j<3;j++)
printf("%d\t" c[i][j]);
}
getch():
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1. T strlen (s) | strlen returns the length of a string N
2. | trepy U_ strcpy copies one string to another

3. strca() strcat combines two ﬁr?g_s "

4. stremp () | compares two strings and returns an integer indicating the difference
|| between the strings. if the strings match, then the number returned is 0,
| Strrev() | used to reverse a string

6. | strlwr() | used to convert string to lower case

7. |strupr() _used to convert string to uppercase

8. [strset() sets all characters in a string to a_qu(_:iﬁc character

9. |strchr() _determines the first occurrence of a given character in a string

I_O;_ﬂs._trsl___r()_____ finds the first occurrence of a string in another string. |

r_]_]._ | strdup() | used to duplicate a string. T
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CALL BY VALUE

#include<stdio.h>
#include<cqnio.h>

int a,b;

void swap(int,int);

printf("\nENTER THE VALUE OF A & B: ");

scanf("%d%d“,&a,&b);

printf("\nBEFORE SWAPPING: A= %d, B=%d\n",a,b);

swap(a,b);

printf("\nAFTER SWAPPING - In Main Function \n A= %d, B=%d\n",a,b);

getch();

void swap(int x,int y)

X=X+Y;
y=X-Y;
X=X-Y;
printf("nAFTER SWAPPING - In swap function\n x=%d,y=%d\n",x,y);#

OUTPUT:
ENTER THE VALUE OFA&B:10 20 ;
BEFORE SWAPPING: A= 10, B= 20
AFTER SWAPPING - In swap function x=20,y=10
AFTER SWAPPING - In Main Function A= 10, B= 20
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PROGRAM -

- o ©
#include<stdio.h> E
#include<conio.h> gt
main() AL34 A3 1"\\
{ 5 . a7 4

int a,b; 1 \
void swap(int *,int *); | d’oﬂﬁﬂ[.
printf("\nENTER THE VALUE OF A & B: "); . v {
scanf("%d%d",&a,&b); | |2234 @
printf("\nBEFORE SWAPPING: A= %d, B=%d\n",a,b); | o |
swap(&a,&b); | AL
printf("\nAFTER SWAPPING - In Main Function \n A= %d, B=%d\n",a,b); i
etch(); ': . [
} getch() . . /eiq_uap m
void swap(int *x,int *y) :
{
int t; > ic
t:*x; -
*X=*}’;
#* =t;
printf("\nAFTER SWAPPING - In swap function\n x=%d,y=%d\n",*x,*y);
} ;
OUTPUT:
ENTER THE VALUEOF A &B: 10 20
BEFORE SWAPPING: A= 10, B= 20
AFTER SWAPPING - In swap function x=20,y=10
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4.1 STRUCTURE
INTRODUCTION

C language provides a rich set of primitive and derived data types for the efficient storage and ma-
nipulation of data.

Using C language new data types can be created. These data types are known as user-defined data
types and created by using structures, unions and enumerations.

Arrays are used for storage of homogeneous data. They cannot be used for storage of data of dif-
ferent types.

One of the similarities between array and structure is that both contains finite number of elements.
Thus array types and structure types are collectively known as aggregate types.

Unions are similar to structures in all aspects except the manner in which their constituent ele-
ments are stored. In structures, separate memory is allocated to each element, while in unions, all
the elements share the same memory.

Enumerations — for defining a data type whose objects can take a limited set of values.

NEED FOR STRUCTURE DATA TYPE / USES OF STRUCTURES

It allows grouping together of different type of elements.

Complex data types can be handled using nesting of structures

Structures can be used to define records to be stored in files

It gives flexibility to programmers to define their own data types as per the requirement.
It is also possible to create structure pointers.

STRUCTURE
[] A structure is a collection of variables of different data types grouped under a single name.
[] Structures are defined as a collection of data items of different data types under a common
name. Structures are collection of related variables under one name.

Example:
Student: name, roll_no, marks

There are three aspects of working with structures.
1. Defining a structure(Creating a new type)
2. Declaring variables and constants of newly created type.
3. Using and Performing operations on objects of structure type.

STRUCTURE DEFINITION
@ A structure definition consists of the keyword struct followed by an optional identifier name
known as structure tag-name and a structure declaration list enclosed within the braces.
@ The structure declaration list consists of declarations of one or more variables, possibly of differ-

ent types. The variables declared inside the declaration list are known as structure members or
fields.

The general form of structure-type definition is

struct structure_name
{
type membernamel;
type membername?2;
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Eg:
struct book

{
char title[25],author[25];
int pages;
float price;

b
Structure definition can have an infinite number of members.

After the definition of structure type, the keyword struct is used to declare its variables.

A structure definition cannot contain an instance of itself. But it may contain a pointer to an in-
stance of itself. Such a structure is known as self-referential structure.

A structure definition does not reserve any space in the memory.

It is not possible to initialize the structure members during the structure definition.

Eg:
struct book

{
int pages=10; //Not valid
%

If a structure definition does not contain a structure tag-nam, then the created structured is un-
named. It is also known as anonymous structure type. The objects of anonymous type should be declared
only at the time of structure definition.

DECLARING STRUCTURE OBJECTS/VARIABLES

@ Variables and constants of the created structure type can be declared either at the time of structure
definition or after the structure definition.

The general form of declaring structure object is
struct structure_name identifier[=initialization_list];

[=initialization_list] is optional.
(or)
struct struct_name v1,v2,....vn;
where v1,v2,..vn are variables
Eg:
struct book b1;
struct student s1,s2,stud;
A structure object declaration consist of
*  The keyword struct for declaring structure variables.
The tag name of the defined structure type.
Comma separated list of identifiers
A terminating semicolon.

struct book

{

char title[20]; //Defining a structure
int pages;

float price;

}

struct book b1,b2,b3; //Declaring structure variable
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It is also possible to combine both definition and variable declaration in one statement.

EX:
struct book
{
char title[20]; //Defining a structure
int pages;
float price;
1b1,b2,b3; //Declaring structure variable

The objects of defined structure type cannot be declared without using the keyword struct.

The amount of memory space allocated to it is equal to the sum of the memory space required by
all of its members.

The structure members are assigned memory addresses in increasing order.

The members of the structure object can be initialized by providing an initialization list. An initial -
ization list is a comma separated list of initializers.

Operations on structures
The operations that can be performed on an object of structure type can be classified into two

types.
1. Aggregate Operations

- operates on the entire operand as a whole.
2. Segregate Operations
- operates on the individual members of a structure object.

Aggregate Operations
There are four aggregate operations that can be applied on an object of a structure type.

Accessing members of an object of structure type
Assigning a structure object to a structure variable.
Address of a structure object.

Size of a structure.

b=

Accessing members of an object of structure type
The members of a structure object can be accessed by
1. Direct Member Access operator (. dot operator).
2. Indirect Member Access operator (- arrow operator).

Initialization of Structures

The members of a structure can be initialized to constant values by enclosing the values to be as-
signed within the braces after the structure definition.

Syntax:
struct struct_name

{
memberl;
member2;

}struct_variable={contant1, constant2,....};

(or)

struct struct_name struct_variable={contant1, constant2,....};

Downloaded from EnggTree.com




EnggTree.com

struct date

{
int date;
int month;
int year;
}independence= {15,08,1947};
or

struct date independence={15,08,1947};

- Initializes the member variables date, month, year of independence to 15,08,1947 respectively.

Accessing Structure members.

- The members of the structures can be accessed by using the structure variable along with the

dot(.) operator.

Syntax:
variable name. member name;
Ex:
struct book
{
int id;
char name[20];
b
struct book b1;

~ For accessing the structure members from the above example.
bl.id;
bl.name; where 'b1' is the structure variable.

The structure can be defined either before main() as globally or inside main() locally.

Example program :
#include<stdio.h>

struct book //structure name
{
int id;
char name[20];
char author[15];
};
main()
{
struct book b1; // structure variable

printf(“\n Enter the book id, book name\n”);
scanf(“%d\n%s\n”,&b1.id,b1.name);

printf(“\n Book id is = %d”,b1.id); //Accessing structure member
printf(“\n Book name is = %s”,b1.name);

}

output:
Enter the book id, book name

101

Maths

Book id is = 101

Book name is = Maths
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4.2 NESTED STRUCTURES (STRUCTURE WITHIN A STRUCTURE)

A structure can be declared within another structure.
Some times it is required to keep a compound data items within another compound data item is
called structure within structure or it means nesting of structures.

Syntax :
struct struct_namel
{
decl 1;
decl 2;
decl n;
b
struct struct_name2
{
decl 1;
decl 2;
struct struct_namel variable namel; //structure within structure
decl n;
b

Example Program :
#include<stdio.h>

struct date

{
int date, month, year;
|5
struct stu_data
{
char name[20];
struct date dob;
b
main()
{
struct stu_data s ={“vinoth”,{01,03,82}};
printf(“\n Name %s”,s.name);
printf(“\n \n Date of birth : %d-%d-%d”,s.dob.date, s.dob.month, s.dob.year);
getch();
Return;
}
Output :

Name : Vinoth
Date of Birth : 01- 03- 82
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4.4 ARRAYS OF STRUCTURES

The C language permits to declare an array of structure variable.

If we want to handle more records within one structure, we need not specify the number of struc-
ture variable.

In such cases we declare an array of structure variable to store them in one structure variables.

Syntax:
struct struct_name
{
decll;
decl2;
decl;
}variable_name[size];
Example :
struct marks
{

int subjectl;
int subject2;
int subject3;
b
main()
{
struct marks student[3]={{95,92,89},{65,63,70},{87,76,61}};
}

Differences between Array and Structure

Structure
Structure can have elements of different

Array
An array is a collection of related data ele-

ments of same type.

types.

An array is derived data type

structure is a user-defined one

Any array behaves like a built-in data type

It must be declared and defined

An array can be increased or decreased

A structure element can be added if neces-
sary.
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4.9 UNION

Union is a collection of variables of different data types.

Union is also a derived data type which is used to represent dissimilar data items.

Unions are used to create user-defined types.

Declaration and definition of union are same as structure, but use the keyword 'union' instead of 'struct'.
The structure and union differs in terms of storage.

In structure, a separate memory is allocated to each member, while in unions, all the members of union
share the same memory.

Characteristics of union:

Members of union have same memory location.

Collection of variables of different data types.

The keyword 'union' is used to declare a union.

Members of the union can be accessed using the dot operator.

Size allocated is equal to the largest data member of the union.

Only one union member can be accessed at a time.

The members of a union are stored in the memory in such a way that they overlap each other.

Definition and Declaration of Union

A union definition consists of the keyword union followed by an optional identifier name and the
union declaration list enclosed within the braces.
A union object declaration consist of

® The keyword union for declaring union variables.

® The tag name of the defined structure type.

e Comma separated list of identifiers

® A terminating semicolon.

Syntax :

union union_name

{

b

union memberl;
union member2;

union member n;

union union_name variable;

Eg:

union numbers

{

}r;

Memory Allocation in Union: char X;

char a;
intb; Structure Unions
float c;

struct Emp union Emp

1 {

charX;

char
int
float C

Address
Example pr

floaty; floaty;
te; Te;

Memory Sharing

b e
ﬂ¢¢ | oey,

€ (structure variable) € (union Variable}}x

5 bytes

4 bytes allocates storage

2000 | 2001 @ 2002 2004 equal to largest one
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Employee details using Union.

#include<stdio.h>
#include<conio.h>
union employee

{
char name[10];
int idno;
float salary;

te;

main()

{
printf(“Enter the name\n”);
scanf(“%s”,e.name);
printf(“Enter the id number\n”);
scanf(“%d”,&e.idno);
printf(“Enter the salary\n”);
scanf(“%f”,&e.salary);
printf(“Name : %s\n”,e.name);
printf(“Id number : %d\n”,e.idno);
printf(“Salary : %f\n”,e.salary);
getch();
return;

}

Output :

Enter the name

Ram

Enter the id number

101

Enter the salary

20000

Name : Ram

Id number : 101
Salary : 20000

Differences between Structure and Union

S.NO Structure Union
1 | It occupies its own memory space. It uses the same space.
2 | The keyword 'struct’ is used. The keyword 'union' is used.
3 | All members of a structure can be initialized. Only the first member of a union can be
initialized.

4 |Each member is stored in a separate memory | All members are stored in the same memory
locations. location.

5 | More memory space is required. Less memory space is required.
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