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- Arrays

* Array is a linear list of homogenous elements, stored at
successive memory locations in consecutive order.

C programming language provides a data structure called
the array, that can store a fixed size sequential collection
of elements of same data type.

An array is used to store a collection of data, but it is
often more useful to think of an array as a collection of
variables of the same type.

For example, if your class strength is 50 then your roll
numbers are rollnumber1, rollnumber2, rollnumbers ......
rollnumberso.

Instead of declaring individual wvariables, such as
rollnumbersi, ..., and rollnumberso, you declare one array
variable such as rollnumb.



© But in C, array always starts from o and end with size-1
and be written as

rollnumb|o], rollnumbl[i].......... rollnumb|49]

* and be declared as
int rollnumb|50];

* means declaration syntax is
datatype arrayname [size];

* Types of array
One-Dimensional

Multi-Dimensional



! One ﬁfmen5|ona| Arrays

* Array having only one subscript variable is called one-
dimensional array and also called as single dimensional
array or linear array.

* Example of one dimensional array definition
int marks|5] = {50, 85, 60, 55, 9o};
* And represented as
marks|o] =50
marks[1] = 85
marks|[2] = 60

marks[3] = 55

marks[4] = 9o
* A specific element in an array is accessed by an index.



Program 1 : Input and output of an
Array

#include <stdio.h>

void main()

{ int marks|s],i;

printf(“Input of Array marks”);

for (i=o; i<s5; i++)

scanf(“%d”, &marksJi]);
printf(“Output of Array marks”);
for (i=o; i<5; i++)
printf(“marks[%d] = %d 7 i,

marksl|i]);

Accessing One Dimensional Arrays

Input of Array marks
(if you entered )

55
90
(you will get)

Output of Array marks
marks|[o] 50

marks[1] =

marks[2] =

marks|3]
marks[4]



| Program 2 : Find the 1 an array.
#include<stdio.h>
void main() { inta[20], i, n, largest;
printf("\nEnter no of elements :");
scanf("%d", &n);
for (i = 0;i < n;i++) // Input Array
scanf("%d", &ali]);

largest = ao]; //Consider first element as largest

for i =1;1i<n;i++) //Process
if (a[i] > largest)
largest = ali];

printf("\nLargest Element : %d", largest); }//output largest




| Program 3 : Line: orted list
#include<stdio.h>
void main() { intal20], i, n, item, loc=-1;
printf("\nEnter no of elements :"); scanf("%d", &n);
for (i=0;1i<n;i++) // Input Array
scanf("%d", &ali]);

printf("\nEnter the item to be search:"); scanf("%d", &item);

for (i=0;1<n;i++) //Process
if (a[i] == item)
{ loc=i; break; }

if (loc>=0) //output largest
printf("\nltem Found: %d", loc+1);

else printf("\nltem Not Found: %d" }



!1nclude<stdio.h>

void main() { intal20], i, n, item, loc=-1;
printf("\nEnter no of elements :"); scanf("%d", &n);
for(i=0;1i<n;i++) scanf("%d", &ali]); // Input Array
printf("\nEnter the item to be search:"); scanf("%d", &item);

for (i=0;1i<n;i++) //Process
if (a[i] == item) { loc=i; break; }
else if (a[i]>item) break;

if (loc>=0) /[output location if item found
printf("\nltem Found: %d", loc+1);

else printf("\nltem Not Found: ) |}



f’l"#mclude<stdio.h>

void main() { inta[20], i, n, item, b=o0, loc=-1, e, m;
printf("Enter the size of an array: "); scanf("%d",&n);
printf("Enter the elements in ascending order: ");
for(i=o;i<n;i++) scanf("%d",&ali]); //Input Sorted Array
printf("Enter the item to be search: "); scanf("%d",&item);

e=n-1;
while(b<=e){ m =(b+e)/2; //process
if(item==a[m]) { loc=m; break; |}
else if(item<a[m]){ e=m-1; }
else b=m+1; }
if(loc>=0) //Output
printf("The item is found at location %d" loc+1);
else printf("The item is not found."); }



“Hinclude<stdio.h>

void main() { inta[20], i, n, j, k, item, loc;

printf("Enter the size of an array: "); scanf("%d",&n);

for(i=o;i<n;i++) scanf("%d",&al[i]);
printf("Enter the item to be insert: ");

//Input Array
scanf("%d",&item);

printf(“At what location: "); scanf("%d",&loc);

j=n-1; k=loc-1;
while(j>=k){ //process
alj+i]=alj] ;
j=i-; |
alk]=item; n=n+i;
for(i=o;i<n;i++)
printf("%d",a[i]); //Output Array
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“#include<stdio.h>
void main() { inta[20], i, n, j, item, loc;
printf("Enter the size of an array: "); scanf("%d",&n);
for(i=o;i<n;i++) scanf("%d",&ali]); //Input Array
printf("Enter the location from item to be delete: ");
scanf("%d",&loc);
j=loc-1; item=alj];
while(j < n-1){ //process
aljl=alj+] ;
j=j+1;  }
n=n-1;
for(i=o;i<n;i++)
printf("%d",a[i]); //Output Array



! include<stdio.h> ”

void main() { inta[20], i, n, p,c;
printf("Enter the size of an array: "); scanf("%d",&n);
for(i=o;i<n;i++)
scanf("%d",&ali]); //Input Array

for (p=0; p<n-1;p++) //Bubble Sort Process - Ascending

for(c=0; c< n-1-p; C++)
if a[c] > a[c+1]

{t=a[c]; a[c]=a[c+1]; a[c+1]=t;} //swapping

for(i=o;i<n;i++)
printf("%d",a[i]); //Output Array
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nderstand Algorithms and do the programmmg of Following
Merging

Insertion Sort

Selection Sort

Merge Sort

Radix Sort

Second Largest Element in the List

Delete the item from the list

Prime Numbers using Sieve’s Algorithm
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* Multidimensional arrays are defined in much the same
manner as one dimensional arrays, except that a
separate square brackets required in each subscript.

* Thus, a two dimensional array will require two pairs
of square bracket,

a; -> ali][j] -> a[rows][coulmn]

* athree dimensional array will require three pairs of
square brackets, and so on

a... -> ali]ljllk] -> a[page]lrows]|coulmn]

ijk
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* In general terms, a multidimensional array definition
can be written as

Storage —class data-type array|exp 1][exp 2]......... lexp n]

* Where storage-class refers to the storage class of the
array,

* Where data-type is the data type
* array is the array name

°* exp 1, exp 2 and exp n are positive valued integer
expression that indicate the number of array
elements associated with each subscripts.
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* 2 dimensional array can be expressed as

col1 col2 col3 coln
ROO\YAW X[o][o] | X[o][1] ---- X[o][n-1]
Row 2  X[i][o] X[1][1] X[1][n-1]

Row 3

Row n X[n-][o] X[n-1][1] X[n-1][n-1]



il

* (Consider the following two dimensional array
definition

intx[3][4] = {1, 2,3,4,5,6,7, 8,9, 10, 11, 12};

x[o][o]=1 x[o][1]=2  x[o][2]=3 x][o][3]=4
x[1][o]=5 x[1]l1]=6  x[1][2]=7  x[1][3]=8
x|2][o]l=9  x[2]l1]=0 x[2][2]=n  x[2][3]=12

Another ways of the 2-dimensional array deinition is

int x[3][4] = {
2,3, 4},
156,78},
{9, 10, 11, 12}

J:
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Another way, we a define
int X[3 4 — {1) 2, 3) 4) 5) 6; 7) 8) 9},

x[o][o]=1 x[o][1]=2  x[o][2]=3 x[o][3]

4
x[1][o]=5 x1lil=6  x[1]l2]=7  x[1][3]=8

x|2][o]=9 x[2][1]=0  x[2][2]=0 x[2][3]
The inputs are same as in previous example

O

Another way, we a define as below

intx[3][4] =1 11,2, 3},

{5,6,7},
{9,10, 11} };Fourth Column value is o



Another way;, if we define 2-dimensional array as
int x[3][4] =1{
{1, 2,3, 4,5},
{ 6) /> 8) 9, 10})
{11, 12, 13, 14, 15}
J;
This will result in a compilation error, since the number

of values in each inner pair of braces are 5, which
exceeds the defined array size i.e. 4.

If you declare like this
int x[3][4] ; Now you can input the values by scanf.



o Consider the following 3-dimensional array
definition
int x[3][3][4] =1{

{1, 2, 3,4},

{ 5) 6) 7’8})

{9, 10, 11,12} },
{

{21, 22, 23, 24},
{25, 26, 27, 28},
129, 30, 31, 32}}



* Think of this array is collection of 3 tables, each having 3 rows
and 4 columns means 3x3x4 = 36 total values. The groups of
initial values will result in the assignment of the following

nonzero values in the first two tables.

x|o][o][o]=1 x|o][o][1]=2  x[o][o][2]=3 x[o][o][3]=4
x[o][1][o]=5 x[o][1][1]=6  x[o]l1][2]=7 x[o][1][3]=8

x[o][z][o]l=9  x[o][2][1]=10 x[o][2][2]=11 x[o][2][3]=12
x[1][o]lo]=21  x[1][o]l1]=22 x[1][o][2]=23 x[1][o][3]=24

x[1][1]lo]=25  x[f[1]l1]l=26 x[1][1][2]=27 x[1][1][3]=28
x[1][2][o]=20  x[1][2][1]=30 x[1][2][2]=31 x[1][2][3]=32
All the remaining elements will be assigned to zero




! ~ Addition of two matrices Programs 9

#include <stdio.h> for(i=0;i<3;++1)

void main() for(j=0;j<3;++j)
tfloata[3][3], b[3l[3], c[3][3]; clilljl=alilljl+blilljl;
int ij;

printf("Enter the elements of printf("\nSum Of Matrix:");
1st matrix\n");

for(i=0;i<3;++i) for(i=0;i<3;++i)
for(j=03j<3;++)) (
scanf("%f",&ali][j]); for(j=0;j<3;++j)

printf("%.1f\t",c[i][j]);
printf("Enter the elements of prinef("\n");}
and matrix\n"); !

for(i=0;i<3;++1)
for(j=0;j<3;++j)
scanf("%f",&bli][j]);
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Thanks !
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