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Arrays

" An array is a collection of elements of the same type that are

referenced by a common name.

" Arrays are the data types in C which can store the primitive data

type of data such as int, char, double, float.

« Consider a situation, where we need to store 5 integer numbers.



Arrays

#include<stdio.h>
int main()

{

int numberl=10;
int number2=20;
int number3=30;
int number4=40;
int number5=50;

int numberl1=10, number2=20, number3=30, number4=40,
number5=50;

printf( "numberl: %d \n", numberl); number :
printf( "number2: %d \n", number2); humber2 :
printf( "number3: %d \n", number3); humber3:
printf( "number4: %d \n", number4); humbery :
printf( "number5: %d ", number5); humbers:
Return O;

}



Arrays

* To handle such situation, C language provides a concept
called the ARRAY.

int a[5]={10,20,30,40,50};

it a[5]

/ 410 20 30 40 50




ArrayS it a[5]

* a[0] holds the first element in the array f L

= -

* a[1] holds second element in the array

* a[2] holds third element in the array

* a[3] holds fourth element in the array

* a[4] holds fifth element in the array

E

10

20

30

40




Arrays

* The elements are stored sequentially one after the other in memory.

* Any element can be accessed by using

1. name of the array

2. position of element in the array (index)

* DEFINITION OF ARRAYS

The array is a fixed-size sequenced collection of elements of same data type.
The array is a collection of homogeneous elements of same data type.

Array groups the data items of similar types sharing the common name.



Types of Arrays

e Single dimensional array or One dimensional array

e Two dimensional array



Single Dimensional Array :-

e An Array which has only one subscript is known as Single dimensional array or

One dimensional array.

* The individual array elements are processed by using a common array hame

with different index values that start with Zero and ends with array_size-1.
Syntax:

data_type array_namel[array_size];



* Single Dimensional Array :-

Syntax:
data_type array_name[array_size];
Where,

data_type: can be int, float or char
array_name: is name of the array

array_size : an integer constant indicating the maximum number of data

elements to be stored.



* Single Dimensional Array :-
* Rules for declaring Single Dimensional Array :-

1. An array variable must be declared before being used in a program

2. The declaration must have a data type( int, float, char), variable name and

subscript.

3. The subscript represents the size of the array. If the size is declared as 10,

programmers can store 10 elements.
4. An array index always starts from 0.
5. Example: if an array variable is declared as a[10], then it ranges from 0 to 9.

6. Each array element stored in a separate location.



* Single Dimensional Array :-

Memory occupied by 1D array

Total memory=array size * size of datatype
For example : int a[5];

Total memory =5*sizeof (int)

=5%4

=20 bytes.



e Single Dimensional Array :-

Example: Integer array example:
int age[5];

int age[5]={0, 1, 2, 3, 4};

age[0]; /*0is accessed*/
age[1]; /*1is accessed*/

age[2]; /*2is accessed*/

Example: Character array example:
char str[10];

char str[10]={‘H’,a’,'i’}; (or)
char str[0] = ‘H’;

char str[1] = ‘a’;

char str[2] = ‘i;

str[0]; /*H is accessed™/
str[1]; /*a is accessed*/

str[2]; /*i is accessed*/



* Single Dimensional Array :-

#include<stdio.h>
int main()
{
int i;
int arr[5] = {10,20,30,40,50};
for(i=0;i<5;i++)
{
// Accessing each variable
printf("value of arr[%d] is %d \n", i, arr[i]);
}

return O;

}




Storing Values in Arrays

The values can be stored in array using following methods:

e Static initialization

e |nitialization of array elements one by one.

e Partial initialization of array

e Array initialization without specifying the size

e Run Time array Initialization



Storing Values in Arrays

 Static initialization:- We can initialize the array in the same way as the

ordinary values when they are declared.
* The general syntax of initialization of array is
data_type array _name[array_size]= {List of values};
* Example:
* int b[4]={10,12,14,16};

* Here each value will be stored in respective index values of the array.



Storing Values in Arrays

e Static initialization:-

/ ¥ 10 12 14 16

b0} bl1] b{2] bl3)

* In location b[0] the value 10 is stored and in location b[1] the value 12 is
stored and in location b[2] the value 14 is stored, in location b[3] the value 16

is stored.



Storing Values in Arrays
* Static initialization:-

* Suppose if we try to insert more values then the size of the array it will give

us an error “Excess elements in array initializer”
 Example: int b[4]={10,12,14,16,18};

* The size of the array b is 4 but we are trying to store 5 values hence we will

be getting the error in this case.

-

C:',Users',Mahe', Desktop', dev exe',arr.cpp h function ‘int main()"

C:\Usgrsiang! Deskiop'oey exelarr.cop Error] too many initializers for ‘int [3]



Storing Values in Arrays

2. Initialization of array elements one by one:- Here the user has the liberty to
select the locations and store values and the array. This type of initialization is not

used much practically. b4
into

* Example :int b[4];

b[0]=10; / S 10 | 4195392 | 14 0

b[2]=14’ - b[0] b[1] h|2| b[3]

Only the array locations specified by the user will contain the values which the user

wants the other locations of array will either be 0 or some garbage value.



Storing Values in Arrays

3. Partial initialization of array :- If the number of values initialized in the array is less
than the size of the array then it is called partial initialization. The remaining locations
in the array will be initialized to zero or NULL(‘\0’) value automatically.

int b|4]={10.12}:

int b|4]

12 0 D

/ 10

blO] bl1] b[2] b[3]

Here the remaining locations in the array will be initialized to zero.



Storing Values in Arrays

4. Array initialization without specifying the size :- Here the size or the array is
not specified by the user, the compiler will decide the size based on the

number of values declared in the array.

e Example: int b[ ]={6,12,18}; at
i

E f 12 I N R

=
i

b[0] b[1] b[2] b[3] b[4] oo v

* Here the size of the array is specified and the compiler will set the array size
as 3 for this example



Storing Values in Arrays

* Run Time array Initialization:- If the values are not known by the

programmer in advance then the user makes use of run time initialization.

* It helps the programmer to read unknown values from the end users of the

program from keyboard by using input function scanf().

* Here looping construct is used to read the input values from the keyboard

and store them sequentially in the array.



Storing Values in Arrays

e C program to demonstrate run time initialization

tinclude<stdio.h>

void main()

{

int b[5],i;

printf(“Enter 5 elements\n”);
for(i=0;i<5;i++)

{

scanf(“%d”,&bli]);

}

}



Accessing array elements:

* We can access the elements of array using index or subscript of element.

An index gives the portion of element in the array .

* To access an array element make use of array_name|index];

* Array index starts with 0 and goes till size of array minus 1.

* To access value 16 we write b[2]:

* To print the value 18 :

printf(“%d”,b[3]);

int b[5]

i %
I-l

.r..i""__.

-
/ r index

f!

[

value

L

16

15

20




Write a C program to read and print n integer elements in an array

#include<stdio.h>
int main()
{ Enter the array elemnts:
int arr[5];
int i;
printf("\n Enter the array elemnts:\n ");
for(i = 0; i<5; i++)

{
scanf("%d", &arrl[i]); The array elemts are : 10 20 30 40 50

}

printf("\n The array elements are : ");
for(i = 0; i<5; i++)
{
printf(" %d ", arr[i]);
}

return O;



2. Write a ¢ program to display first n natural numbers in an array.

Enter the number of elements
#Finclude<stdio.h= S
The first 5 natural numbers are:
a[0]=1

void main()

{ a[1]=2

int a[20 |.n.1: a[2]=3

e - e a[3]=4

printf(“Enter the number of elements\n™): 8 [4]:5

scant(“%d"”.&n):

printf(“The first %d natural numbers are:'\n".n);
for(1=0:1<n:1++)

i

al1]=1+1:
printt("a[%d]=%d'\n".1.a[1]):



3. Write a ¢ program to add two one dimensional array

imnclude<-stdio.h= Enter the number of elements
vold main() >
‘ Enter the elements of Array A
: . 12
int a[E_D 1.b[20].¢[20].n. 1: , 11
printf(““Enter the number of elements'n™): 14
scanf(*%ed”.&n); >

6

wwrintf(““Enter the elements of Array A'n™):
I ) 7 ) ’ Enter the elements of Array B

tfor(1=0:1<n:1++)
scant(“%d”.&a[1]):
printf(““Enter the elements of Array B'n™):
for(1=0:1=n:1++)
scanf(“*%ed”.&Db[1]):

Array Addition

printf(“Array Addition'n™): The resultant array is
tor(1=0:;1<n:1++) 17
c[i]=a[1]+b[1]: 12
printf(**“The resultant array 1s 'n™): :g
tor(1=0:1<n:1++) 14

printf(*“%d'n™.c[1]):



4. Write C program to find largest and smallest number in an array of n elements along
with its position.

#include<stdio.h>

int main()

{

int a[5@],i,n,large,small,large index,small index;
printf(“\nEnter the number of elements :");
scant("%d",&n);

printf("\nInput the array elements :" );
for(i=0;1i<n;i++)

scanf("%d",&a[1]);

large=small=a[@a];

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

{

if(a[i]>large){

large=ali];

large index=i;

h

if(a[i]<small){

small=a[i];

small index=1i;

h

h
printf("\nThe smallest element 1is %d found at %d\n",small, small index);

printf("\nThe largest element is %d found at %d\n",large, large index);
¥



Output

Enter the number of elements :5
Input the array elements :4

8

1

6

0

The smallest element is 0 found at 4

The largest element is 8 found at 1

30



5. Write C program to read n integer elements in an array and print the same in
reverse order
#include<stdio.h>

Enter the array size3

iﬁudlnauﬂ) Enter the array elements

\
int a[20 ..
FfﬂﬂﬂTEﬂ“ﬂWhEﬂf“ﬁ;ﬂzenh The elements entered in the array are
scanf(“%d”.&n): 3 4 5

The elements of the array in reverse order are

Printf(“Enter the array elements'n™):; . " 3

for(1=0:1<n:1++)
scanf(*%d”.&a[1]):
printf(*The elements entered in the array are\n™):;
for(1=0:1<n:1++)
printf(“%ed\t”.af1]):
printf(*The elements of the array in reverse order are'n”):;
for(1=n-1:1>=0:1-)
printf(“%ed\t”.af1]):




6. Write a C Program to find the sum of odd, even, all of n numbers using arrays .

Bincludesstdio. h»
int main{)

{ .
int a[20 ],sum=0,esum=0,0sum=92,n,1; Enter the array size:4
printf{"Enter the array size:"}; Enter the array elements

scanf{"%d",&n);

printf{"Enter the array elementsi\n"};
for{i=@A3i<n;i++)

{

;CW”T"%WUEGUJ)F The sum of all numbers is 10

For(iz=0;i<n;is+) The sum of even numbers 1s 6

{ The sum of odd numbers 1s 4
sum=sum+ali]; ifF{{a[i]%2)==02)

esum=esum+ali];

else

osum=csum+ali];

¥

printf{"The sum of all numbers is %d\n",sum);
printf{"The sum of even numbers is %d\n",=sum);
printf{"The sum of odd numbers is %d\n",osum);
return o;

¥




7. Write C program to generate Fibonacci series using arrays

Hinclude<stdio.h>
int main()
{
int fib[Z28],n,1;
printf{"Enter the no. of Fibonacci series to be generatedin"};
scanf("%d" ,&n);
fib[a]=0;
fib[1]=1;
if{n==1)
printf{"fibonacci series is %d",fib[0]);
else if{n==2)
printf{"fibonacci series is %d \t %d",fib[a],fib[1]});
else
for{i=2;i<n;i++)
{
fib[i]=fib[i-1]+fib[i-2]; . . :
} Enter the no. of Fibonaccl serles to he generated
printf{"The fibonacci series are :Y\h"}; 5
For(i=03i<n;i++) . . .
{ The fihonaccl serles are :
printf{"%dyvt", fib[1]);
}

return 2;

1




8. Write C program to find sum of n Natural numbers

#include<stdio.h>

int main()}

{

int a[12],n,1,sum=0;

printf{"Enter the number of elementsin");
scanf{"%d",&n);

for{1=031<n;1++)

{

SUM=sUm+1; Enter the number of elements
¥ 5

printf("sum=%d", sum); sum=10

- return 9;

}



Sorting Techniques:-

* The Process of arranging the elements in ascending or descending order is called

sorting
1) Bubble sort:

The sorting algorithm is a comparison based algorithm in which each pair of

adjacent elements is compared and the elements are swapped if they are not in

order.

This algorithm works by repeatedly swapping the adjacent elements if they are in

wrong order.

Bubble sort with n element required n - 1 passes(uses outer for loop)



Sorting Techniques:-

#include <stdio.h>
1) Bubble sort: void bubble_sort(int a], int n) {
Inti, | temp;
for(1=0;i<n-1;1++){ //loop ntimes-1
per element
for(j=0;j<n-i-1;j++){ /llasti
elements are sorted already
if (@fj] >a[j +1]) { // swop if order is
broken
temp = alj];
afj] = afj + 1]
afj + 1] = temp;




Sorting Techniques:-

1.Bubble sort

2

Repeat

37



Bubble Sort

#u?cludeﬁstdm.hﬁ a[jl=a[j+1];
vold main () -
; a[j+1]=temp:
1

int a[50].n.1,j,temp; j

printf ("Enter the number of h

elements'n");scanf("%d",&n); i

printt ("Enter %edelements'n’’.n); printf("The sorted elements are'n");

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

]

i i

scanf("%ed"., &al1]): t . .
scani( "% 4] printf("%d\t",a[1]):

} |

printf ("The entered elements
are'n"):for(1=0;i<n:i++) J

)
prntf("%ed\t", a[i]);

i
i
P[lﬂtf ('I!"..ﬂ* L SDRTING* e *\lﬂlr);
for(i=1: i=n-1:1++)
i
i
tor(j=0:1<n-1-1:;j++)
i
i

if(alj]=a[j+1])

i
temp=alj]; 38



Bubble Sort

Enter the number of elements
3
Enter 3 elements
33
21
41

The entered elements are
33 21 41

*muxxx SORTING xxxxxx

The sorted elements are
21 33 41




Sorting Techniques:-

2) Selection sort:

This is an in-place comparison based algorithm It is comparison based

algorithm in which list is divided into 2 parts.

The sorted part at left and unsorted part at right end. Initially sorted

part is empty and unsorted part is entire list.

The smallest element is taken from the unsorted array and swapped with

the leftmost element and the element becomes the part of sorted array.



Hinclude<stdio_h>

Selection Sort int main()

int a[z2@],n,1,7,temp;
printf{"Enter total elementsiyn"};
scant{"%d” ,%n);

Enter total elements printf {("Enter %d elementsi\n",n};
4 For{l=0;1<n;1++)
{
Enter 4 elements ccanf("%d" ,2a[1i])
12 1
19 For{i=0:1<nz;i++>)
2 i
5 For{j=1+1;J<n;Jj++)
i
The sorted elements are - - -
f >
> - 12 19 ? (ali]=ald])
temp=ali]; alil=aldl; aldl=temp;
H
H

T printf{("The sorted elements areyn"};
For{li=0;i1<n;i++)

i

printf{"%d\t",al1]1);

h

return 9;

T



Searching Techniques:

The process of finding a particular element in the large amount of data Is called searching.

Linear search:- A Linear search is also called as sequential Search. In this technique we
search for a given specific element called as key element in the large list of data in sequential
order. If the key element is present in the list of data then the search Is successful otherwise

search 1s unsuccessful.

Benefits: Disadvantages:
 Simple approach * Less efficient if the array is large
» Works well for small arrays » If the elements are already sorted,

 Used to search when the elements are not sorted linear search is not efficient.



L_inear Search

Enter the no of elements
Yy
Enter 4 elements 12

Enter the element to be searched
T
Element found at position 3

#include<stdio.h> |

int main{)

{

int a[1e0],n,1,key,flag=0;

printf{"Enter the no of elementsin"};
scanf{"%d" ,&n);

printf{"Enter %d elements ",n);
For{i=03;1i<n;i++)

{

scanft{"%d",2a[i1]);

}

printf{"Enter the element to be searchedin");
scant ("%d",&key);

for{i=23;1<n;i++)

{

if{key==al1])

{

flag=1l; break;

¥

h

if{flag==1)

printf{"Element found at position %d\n",i+1);
else

printf{"Element not foundin");

return o;

}



Searching Techniques:

Binary Search: It is fast search algorithm which works on the principle of divide and conquer.
for this algorithm to work properly the data collection should be in the sorted form

1. Divides the array into three sections:

— middle element

— elements on one side of the middle element

— elements on the other side of the middle element

2. If the middle element is the correct value, done. Otherwise, go to step 1. using only the half of
the array that may contain the correct value.

3. Continue steps 1. and 2. until either the value is found or there are no more elements to

examine



Binary Searching

#include<stdio.hy if{key==a[mid])

int main() {

{ flag=1;

int a[102],n,1,low,high,mid, key,flag=0; break;

printf{"Enter the size of the array\n"); }

scanf("%d",&n); else

printf("Enter %d elements in ascending order\n",n)if(key»a[mid])
for{1=0;1<n;14+) Low=m1d+1;

{ else

scanf("%d",&a[1]); hiph=mid-1;

} h

printf{"Enter the element to be searchedin" ); if(flag==1)

scant("%d",&key); printf("Element found at position %d\n",mid+1);
Low=0; elze

high=n-1; printf{"Element not found\n");
while(low<=high) return 0;

{ }

mid={lowthigh)/2; o



Binary Searching

Enter the size of the array
3
Enter 3 elements 1n ascending order

Enter the element to be searched
2
Element found at position 3




Two Dimensional Array

 The simplest form of multidimensional array iIs two dimensional array.
Arrays with two or more dimensions are called multi-dimensional arrays. (in
terms of rows and columns) of same data type or An array which has two
subscripts are known as two dimensional arrays.

 The first subscript represents rows and the second subscript represent
column.
Syntax:

data_type array_name[sizel][size2];



Two Dimensional Array

where,

data_type: is the type of data to be stored and processed in the computer’s
memory array_name: is a valid identifier representing name of the array
[sizel]: indicates number of rows in the array

[size2]: indicates the number of columns in the array.

Example: Row 0

int a[2][3] =
int a[2][3]; Lol |y |l |

Col 0
Col l



Two Dimensional Array

int num[3][4] = {
{1r 2: 3! 4}:
{5, 6, 7, 8},
{9, 10, 11, 12} row

& 1




Two Dimensional Array

Initialization of two dimensional array :
1)Initializing all elements row wise:- A multidimensional array can be
initialized by specifying bracketed values for each row.

Example:




Two Dimensional Array

Initialization of two dimensional array :

Example:

int a[2](3] = {{1, 2, 3}, {4, 5, 6}};

Row 1 Row 2



Two Dimensional Array

Accessing the 2 dimensional array:-

Using row index and column index.

For example:

We can access element stored in 1st row and 2nd column of below array




Two Dimensional Array

Reading and printing 2 dimensional array:-

10 array elements can be printed
using single for loop

int a[5] = {1, 2, 3, 4, 5);

for(i=0; i<5; i++)

{
}

printf(“%d “, a[i]);

20 array elements can be printed
using two nested for loops.

int a[2][3] = {{1, 2, 3},
{4, 5, 6}};

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

{ ¥
for(j=0; j<3; j++)
{

}

printf(“%d “, a[1][]]);




Two Dimensional Array

Reading and printing 2 dimensional array:-

where m-rowsize, n-columnsize, i-row index and j-column index

Reading Printing
for(i=0;i<m;i++) for(i=0;i<m;i++)

{ {

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

{ {

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

} }



Write a ¢ program to read and print the matrix of m rows and n columns

#include<stdio. h>
int main{){
int abc[3][3];
Cdnt i, §;
for(1=0; 1<3; 1++) {
 For{j=0;]<3;++) {
§ printf{"Enter value for abc[%d][%d]:", 1, 1);

scant("%d", Zabc[1][]1); Enter value for abc[0][0]:1
1 Enter value for abc[0][1]:2
} Enter value for abc[0][2]:3
printf{"Elements Entered:\n"}; Enter value for abc[1][0]:4
for{i=0; 1<3; 1++) { Enter value for abc[1][1]:5
 For{j=0:9<3:9++) { Enter value for abc[1][2]:6
 printf("%d\t”,abc[11[71); Enter value for abec[2][0]:7
1 Enter value for ahc[E][1]:g

Enter value for abc[2][2]:
Elements Entered:

printf{"\n"});

return o;




Write a c program to add two matrices

Hinclude<stdio . h>
int main{)

ﬁrintf(“Matrix Additionin");
for{i=@A3;i<m;i++)

{ i : : :
int a[20 1[20],b[20][20],c[20][20],m,n, i,q;  Tor{d=0s1<n;J++)
printf{"enter the rows and column of matrix\n"); { o o o
scant ("%dibd” ,&m, &0 ) ; c[1][3]=al1]1[d1+b[1][]];
printf{"Enter the elements of Matrix A\n"); }
for{i=031<m;i++) 1
{ printf{"The resultant matrix isin");
For({i=0;J<n;j++) for{i=0;i<m;i++)
{ {
;canF{“%d“,&a[i][j]}; for{j=0;j<n;j++)

{
} . n n - - -
printf{"Enter the elements of Matrix B\n"); ?Plﬂt{{ Rd\t",c[1]l1D)s

f 1=A331<m;] :

{ or{1=03;1<m;1++) DrintE("\n" Y :
for{]=0;J<n;1++) }
{ return o;
scanf("%d" ,2b[11[11); h
}

} 58



Write a ¢ program to add two matrices

enter the rows and column of matrix
3

3

Enter the elements of Matrix A
1 2 1

2 34

1 2 3

Enter the elements of Matrix B
4 3 2

1 2 3

1 11

Matrix Addition

The resultant matrix 1is

= = 3

3 = T

2 3 Y




3. Write a C Program to find Transpose of matrix
include<stdio.h=

void main() printf{"Matrix Transpose\n");

( for{1=0;1<m;1++)
int a[20 ][20].b[20][20]. m.n. i.j: {
printf(*enter the rows and column of matrix'n™): for{]=03;7<n;]++)
scant(*"%d%d”.&m.&n):; {
printf(*“Enter the elements of Matrix'\n™): CTFE T F2TF2 T,
for(1=0:1<m:i++) ?[] I[1]=a[1103];
d
for(j=0:3=n:;++) }
{ printf{"The Transpose of the matrix is \n");
scanf(**%d”.&a[1][1]): for{i=0:i<n;i++)
;) {
s - - - for{]=0;]<m; J++)
printf(“Enter the elements of Matrix are'n™): BRSNS
tor(1=0:1<m:1++) {
{ printf{"%d\t",b[1]1[1]);
for()=0:1<n:++) }
i o printf{"\n");
printt(%ed\t”.a[1][;]): 1
h
printf(*\n™): return U;
} }



3. Write a C Program to find Transpose of matrix

enter the rows and column of matrix
2 2

Enter the elements of Matrix

1 2 3 4

Display the Matrix

1 Vi

3 4

Matrix Transpose

The Transpose of the matrix 1s
1 K

2 4




Write a C program to read 2 matrices of size m*n and p*q.
Compute the matrix multiplication by considering the rules for
the same and print appropriate result.



Input:
matl[ ][]

mat2[ ][]

Multiplication of two matrices:

{{1*5 + 2%*7
{3*5 + 4%7
Output:

{{19, 22},
{43, 50}}

{{1.,
{3,
{{5.
17,

2},
41}
6},
811

1*6 + 2*8%},
3*6 + 4*8%}}

63



Matrix A Matrix B

all al2 al3 b1l bl2 b13
a2l a22 a23 x b21 b22 b23
a3l a32 a33 b31 b32 b33

Let the resultant matrix upon multiplication of A and B be X with elements denoted by x/ as shown.

Result X Matrix A Matrix B
x11 x12 x13 all al2 al3 b1l b12 b13
x21 x22 x23 = all a22 a23 x b21 b22 b23
x31 x32 X33 a3l a32 a3i3 b31 b32 b33

The matrix multiplication takes place as shown below, and this same procedure is Is used for multiplication

of matrices using C.

alixb11l + al2xb21 + al3xb31 allxb12 + a12xb22 + al3xb32 allxb13 + al2xb23 + al13xb33
a2lxbll + a22xb21 + a23xb31 a21xb12 + a22xb22 + a23xb32 a21xb13 + a22xb23 + a23xb33
a3ixbll + a32xb21 + a33xb31 a31xbl12 + a32xb22 + a33xb32 a31xbl3 + a32xb23 + a33xb33
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#include <stdio.h>
void main()

{

int i, j, k, ri, c1, r2, c2;

printf("Enter rows and column for the first matrix: ");
scanf("#%d %d", &r1, &cl);

printf("Enter rows and column for the second matrix: ");
scanf("%d %d", &r2, &c2);

if(cl==r2)
{

int a[r1][c1], b[r2][c2], c[r1][c2];

printf("Enter first matrix of order %d x %d:\n",ri1,cl);
for(i=e; i<ri; i++) for(j=0; j<cl; j++) scanf("%d",&a[1][J]);

printf("\nEnter second matrix of order %d x %d:\n",r2,c2);

for(i=e; i<r2; i++) for(j=0; j<c2; j++) scanf("%d" ,&b[1][]]);
for(i=0; i<ri; i++) for(j=0; j<c2; j++) c[i][7] = e;
for(i=e; i<ril; i++) for(j=e; j<c2; j++) for(k=e; k<cil; k++) c[1i][J] += a[i][k] * b[k][]];
printf("\nProduct of matrices is:\n");
for(i=e; i<ril; i++) {
for(j=@; j<c2; j++) {
printf("%d\t",c[i][J]);
L
printf("\n");
¥
L
else {
printf("Matrix multiplication not possible for the given order.™);
¥
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rows and column for the first matrix: 2 3
rows and column for the second matrix: 3 2
first matrix of order 2 x 3:

Enter rows and column for the first matrix: 3 4
second.Malrix:ofardens Hxi 2. Enter rows and column for the second matrix: 5 6

Watrix multiplication not possible for the given order,

Product of matrices is:




Strings



Strings

= String constant or a string literal can be defined as a sequence of characters
enclosed in double quotes that will be treated as a single data element

followed by a null character “\0’ (Null character indicates the end of string).

« Syntax: char string_name][size];
Where,
char is the data type of strings

string_name is a valid identifier which is the name for the string variable size

indicates the length of the string which is to be stored.



Strings
« Syntax: char string_name|size];
* There is no other data type for String variable.
 Strings are treated as arrays of type char

* So, the variable which is used store an array of characters is called

String variable.



Initialization of strings

 char str1[10]= “Ajay”; or
 char str1[10]={‘A’)j’,'a’,'y’};
 Both the initializations mentioned are same

* if we directly specify the entire string at a time we use

* if we specify the characters separately we should use *’, for each

character and finally enclosing all the characters within { }



Initialization of strings
 char str1[10]= “string”; or

Memory Diagram

e char str1[10]={‘s",'t’'r’,i",'n’,g’};
 Both the initializations mentioned are same

a »n

* if we directly specify the entire string at a time we use

 if we specify the characters separately we should use ‘’, for

each character and finally enclosing all the characters within { }



Reading a string value using Formatted input and output

scanf() and printf()

#include =stdio.h=
int maing )

1

Enter name: Dennis Riftchie

Your name 1s Dennis Ritchie
char name[20]:

printft{ "Enter name: ")
scant{"%s", name};
printf{"™Your name 1s %s.",
refurn Q;




Array of Strings/Multi dimensional Strings

The two dimensional array of strings is an array of one dimensional
character array which consist of strings as its individual elements.
Syntax:
char string_name|sizel][size2];
where, char is a datatype of strings

string_name is a valid identifier which is the name of the string
variable

sizel indicates the number of strings in the array

size 2 indicates the maximum length of each string.



char str1[3][10]={*Thomas”,*“Bob ”,“Alice”};

Static Initialization of strings:-

strl

P 3 5 6 9
0 m S o'

b | o

1 C

|F|ﬂr
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Dynamic Initialization of strings:-

#include<stdio.h>

void main() Enter the number of names
{ :Entpr 3 names
char str[50][50]; B an N
it i Akshobhya

-1l Arjun
printf(“Enter the number of names\n”); ; n;rw i
SC"’}nf(“%d”’&n); . Ente-r'-ed names are
prln_tf(“_Ent(?r %d names\n”,n); Akshobhya
for(i=0;i<n;i++) Arjun
{ scanf(“%s”,str[i]); Ananya
}

printf(“Entered names are \n”);
for(i=0;i<n;i++)
{ printf(“%s\n”,str[i]);

}
1



String Manipulating Functions:-

C supports different string handling functions to perform different
operations on the strings. All the string handling functions are stored in the

header file “#include<string.h>".

Some of the most common used built-in string manipulation functions are
* strlen() : Returns the number of character in the given string
*  stremp() : Compares two string for their similarity
* strepyv() @ Copies source string into destination string variable
* strcat() : Concatenates (joins) two string into single string
* strrev() : Reverses a given string
* strupr() : Converts characters to upper case

* strlwr() : Converts characters to lower case



String Manipulating Functions:-

String Length :- The function strlen() is used to find the length of the string

in terms of number of characters in it. Syntax: strlen(string_data);

#imclude<stdio.h=
#include<string.h=

void main() Enter a string
char str1[50]: mangalore
it len:

. o Length of the String=9
printf("Enter a string'n"):

scant("%s".strl):
len=strlen(strl):
printf("Length of the String=%d'\n".len):
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C program to find length of the string with out using strlen function

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

! Enter a string

char strl.[50]; Godric Grnitfindor
Int 1,len; —

printf("Enter a string\n"); Length of the String=17
scanf("%s",strl);

len=0;

for(1=0;str1[i]!1="0";1++)

1

len=len+1;

}
printf("Length of the String=%d\n",len);

¥



String Manipulating Functions:-
String Compare:- The function stremp() is used to compare the string data
every character of one string is compared with the corresponding position

character of second string

Syntax: strcmp(strl,str2)

The function returns O if there is complete match (strl==str2)
e Returns positive value if str1>str2

e Returns negative value if stri<str2



C program to compare two strings using strcemp( ) function

#tinclude<stdio.h>
#include<string.h>
void main()
{
char str1[20],str2[20];
int k;
printf("Enter string 1\n");
scanf("%s",strl);
printf("Enter string 2\n");
scanf("%s",str2);
k=strcmp(strl,str2);
if(k==0)
printf("Strings are same\n");
else

printf("Strings are different\n");

}

Enter string 1
mite

Enter string 2
mife

Strings are same

Enter string 1
MITE
Enter string 2

mite
Strings are different




C program to compare two strings without using strcmp( )

function e
#include<stdio.h»
#includecstdlib.h> { | |
#include<string.h> For{1=0;strl[1]!="42";1++)
int main() {
{ if{strl[i]l=str2[1i])
char stri[20],str2[20]; int lenl,len2,i; {
printf("Enter string 1\n"); printf{"Strings are different\n");
scant{"%s",strl); exit(0);
printf("Enter string 2\n"); }
scant ("%s", str2); 1
i:é;i;i:gig;: printf{"5trings are same\n");
printf ("Stringl=%d\n",lenl); }
printf {("String2=%d\n",len2); return o;
if{lenl!=len2) h

printf{"Strings are different\n"); 81



C program to compare two strings without using strcmp( )
function

Enter string 1
mite
Enter string 2
MITE

Enter string 1
MITE
Enter string 2
MITE

Stringl:=4
String2:=4
S$trings are same

Stringl:=4
String2:=4
Strings are different




String Manipulating Functions:-

String Copy:- The function strcpy() copies the content from one string to

another string Syntax: strcpy(str2,strl);

#include<stdio.h>

t#tinclude<string.h> Enter stringl
void main() MITE

{ The copiled string i1s = MITE
char str1[30],str2[30];
printf("Enter string1\n");
scanf("%s",strl);
strcpy(str2,strl);
printf("The copied string is = %s\n",str2);
}




program to copy the string without using strcpy( ) function

Hinclude<stdio. hs
#include<stringe.h»

int maing) Enter stringl

{ MITE

char strl[30],str2[30]; The Original String=MITE
int 1=02;

_ The Copled String=MITE
printf{"Enter stringlin"};

scanf({"%s",strl);
while{strl[1]!1="%2")
{
str2[1]=strl[i]; 1i++;
h
str2[1]="4\0";
printf{"The Original String=X%s\n",strl);
printt{"The Copied String=%s\n",str2);
return o;

h




String Manipulating Functions:-

String Concatenate :- The function strcat() is used to concatenate (attach)

two strings.

Syntax: strcat(strl,str2);

string str2 is attached to the end of string strl



C program to concatenate two strings using strcat function

Enter Stringl

#includecstdio.hy

#includecstdlib.hy C3
#include<string.ho Enter $tring2
int main{) 10T

{

The concatenated string 1s=CSIOT

char strl[308],str2[30];
printf{"Enter Stringlin");
scanf("%s", strl);
printf("Enter String2\n");
scanf("%s", str2);

streat(strl, str2);
printf{"The concatenated string is=%s\n",strl);
return o;

}



C program to concatenate two strings without using strcat function

Hinclude<stdio.h>

Hinclude<string.h> EntEr String1

int maind)
¢ CS
char strl[20],str2[208],str3[50]; Enter Strmgz

int i,k;
printf{"Enter S5tringlin"}; I0T
F{"%s",strl); 1 T
SSigﬂiﬂnEn;: ;tringﬂn"}; The concatenated string 1s=C3I0T
scanf{"%s",str2);
=013
For{i=0;strli[i]!="%0";1++)
1
str3[kl=strl[i];
k=k+1;
h
For{i=0;str2[i]!="%\0";1++)
1
str3[kl=str2[i];
k=lk+13
h
str3[k]="\a";
printf{“"The concatenated string is=%s\n",str3j);
return ©;

}




String Manipulating Functions:-

String n Concatenate: - The function strncat() is used to concatenate the specified

number of characters only.

Syntax: strncat(strl,str2,n);

Where n is an integer value which concatenates only n characters of string2 to

stringl



C program to concatenate two strings using strncat function

#inc Ludedstalo. hd Enter Stringl and String2
#includedstring.hy PSP

int main() PROGRAMMING

{ The concatenated string 1s=PSPPROGR

char stri[30],str2[30];

printf("Enter Stringl and String2\n");
scant("hsks", strl, str2);

strncat(strl,str?,5):

printf("The concatenated string is=¥s\n",strl);
return 0

]



String Manipulating Functions:-

String Reverse:- The function strrev() is used to reverse the string .
The characters from left to right in the original string are placed in the reverse

order

Syntax: strrev(strl)



C program to reverse a string using strrev( ) function

#iﬁcludE{stdi?.h} Enter Stringi
#include<string.h> MITE

int main() The Reversed string =ETIM

{
char =tril[32];

printf {"Enter Stringlin"};
scanf{"%s",strl);
strrev{strl);

printf{“The Reversed string =¥%s\n",strl);
return o;

h



C program to reverse a string without using strrev() function

#includegstdio h»
Hinclude<string.h>
int main()

h Enter Stringl

char strl[50],str2[50]; MITE

int i,d,len; I =
ntE i Enter Stringlin®): The reversed string = ETIM
scanf{"%s",strl);

1=9;

len=strlen{strl};

for{i=len-1;1»=031--)

{

str2[J1]=strl[1]; J++;

h

str2[]]="\0";

printf{"The reversed string = %s\n",str2};
return ;

1



C program to check if the given string is a Palindrome or not a Palindrome

Hinclude<stdio.h>

#include<string.h if(x==0)
int main() printf{"%s is a palindrome\n",strl);
{ else

char stri[50],str2[50];

e = printf{"%s is not a palindrome\n",strl});
int 1,7,1len,x;

printf{"Enter Stringlin"); return 0;

scanf("%s",strl); 1

1=0; :

len=strlen{strl); Enter Strlngll
for{iz=len-1;1»=03;1--) P5P

Lt The original String :=PSP
itpz[]]'gm[l]’ 7 The reversed String= PSP

str2[]="\0" ;s PSP 1s a palindrome
printf{"The original String =%s\n",strl);
printf{"The reversed String= %s\n",str?);
x=stremp{strl, str2);



String Manipulating Functions:-

String Lower :- The function strlwr() converts each character of the
string to lowercase.

SYNTAX : strlwr(string_data);

String Upper :- The function strupr() converts each character of the
string to uppercase.

SYNTAX : strupr(string_data);



C program to convert strings to uppercase and lowercase using strupr( )
and striwr () functions

Enter the string in lower case letters

: : mangalore
#?”CIUdE{Std?D'h} Thegstring in Upper case letter 1s= MANGALORE
%1nclu@e<5tr1ng.h} Enter the string in Upper case letters
int main() HOODABIDRL
{ The string in Lower case letter 1s:= moodabidri

char strl[50],str2[50];
printf("Enter the string in lower case lettersin");

scant("%s", strl);

printf("The string in Upper case letter is= %s\n",strupr(strl));
printf("Enter the string in Upper case lettersin");

scanf("%s", strl);

printf("The string in Lower case letter isz %s\n",strlur(strl));
return o;

h



*C program to perform string manipulation
functions using switch statement.



#include<stdio.h>
void main()
int lenl1l,len2, choice,k;
char stri[se], strz2[se];
printf{("string manipulation functions\n");

{

printf({"1.
printf("2.
printf("3.
printf (4.

Length of a string\n™);

Comparing 2 sStrings\n");
Copying string\n");
Concatenating strings\n");

printf{("Enter 2 stringsi\n");
scant ("%s%s", stri,str2);
printf{"Enter the cholce\n");

scant("%d",

&cholice);

switch(choice)

lenl=strlen(stri);
len2=strlen(str2);
printf(”"Lenght of stringl and string2 are %d and %d\n",
break;
k=strcmp(stri,str2);

ift(k==8)

printf{"strings are same\n");
else

printf{"strings are differenti\n");
break;

strcpy(str2,stri);

printf{"After copyling string2 contains Zs\n", str2);
break;

strcat(stri,str2);

printf{"The concatenated string is %s\n",stril);
break;

default: printf("Invalid choice\n");

{
case 1:
case 2:
case 3.
case 4:
b

break;

len1,len2);



Output

String manipulation functions

1. Length of a string

2. Comparing 2 Strings

3. Copying string

4. Concatenating strings

Enter 2 strings

sowmya sowjanya

Enter the choice

4

The concatenated string is sowmyasowjanya

String manipulation Tunctions
1. Length of a string

2. Comparing 2 Strings

3. Copyling string

4. Concatenating strings
Enter 2 strings

sowmya Sowmya

Enter the choice

2

Strings are same

String manipulation functions

1. Length of a string

2. Comparing 2 Strings

3. Copying string

4. Concatenating strings

Enter 2 strings

sowmya sowjanya

Enter the choice

1

Lenght of stringl and string2 are 6 and 8

String manipulation functions

1. Length of a string

2. Comparing 2 Strings

3. Copying string

4. Concatenatling strings

Enter 2 strings

sowmya sowjanya

Enter the choice

3

After copying string2 contains sowmya

98



Other Applications of strings. :-

The String functions are also used to count the number of vowels and
consonants in the given string. And also gives the frequency of occurrence
of each vowel in the given string.
This program makes use of the header file “#include<ctype.h>"which is
useful for testing and mapping characters.

The function “isalpha()” is used to check if the parsed character is an

alphabet or not.



