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Rlanipuistion @ Concept of array

2Pe"’ti°"5 @ @ Study on declaration and initialization of array
rrays
@ Operations on array

Array Example
@ Study on 1D and 2D array

Exercise

References
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Introduction

@ Collection of similar type of primitive data type
@ Addressed by a common variable name
Objectives @ Homogeneous continous memory location
Introduction @ Array data types: char, int, float, double
@ Randomly accessed elements by indices (subscript value starts from 0)

Declaration
Initialization

Manipulation

Operations on
Arrays

Array Example
Exercise Memory
Address

References
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Declaration and Initialization

One Dimensional Array

Declaration and Initialization Graphical Representation

1 //Array declaration ‘M‘G|C|U}IULL‘ ‘ | ‘ ‘ ‘
Objectives 2 char ch[10];

3 int x[10]; cl0] c[1] c[2] c[3] cl4] c[5] c[6] c[7] c[8] c[9]
Introduction 4 float f[10]; < c >

5 //Initialization

6 x[10] = {1,2,3,4,5};
7 ch[10] = {'M', 'G', 'C', 'U'};

8 f[10] = {3.2, 5.3, 1.2}; Figurei2
Manipulation 9
0 ti 10 //Declaration and lInitialization
A"e“’ 10nS on 11 int x[10] = {1,2,3,4,5};
rrays 12 char ch[10] = {'M’', 'G’, 'C’, 'U'};
Array Example S float f[10] = {3.2, 5. 3, 1.2}; ‘ 7 ‘ 5 | 3 | s ‘u ‘ | ‘ ‘ ‘
EReiis b (ntDyX"f]m'i ‘{"1';'33‘ ‘fast}”’" Qeichorgeize) X10] (1] X(2] x[3] X[4] (5] (6] *[7] x[8] X[9]
References 17 char ch[] = {'M G < x >
18 float f[] = {3.2,
< Figure 3
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Declaration and Initialization (Con

Two Dimensional Array

aphical Representa

. . . . " . . . . vI0][01 | y[OI[1] | y(0)(2]
@ First indices indicate row and second indices indicate column
VILO] | VI | viLi2]

o Dimensional Array

@ Two dimensional array is stored in row-column format

Objectives

@ Similarly, multi-dimensional arrays are possible
Introduction Y. Y P ) VI21[0] | yE2)1] | yi212)

vI3]001 | 3111 | y(312]

VI4I00] | VI4IIL] | y[41(2]

Declaration and |

Manipulation -« Y53 —>

//Declaration and Initialization

Operations on  / .
Arrays 2 int x[2][3] = {{1, 3, 0}, {—1, 5, 9}}; Figure 6
3 int x[][3] = {{1, 3, 0}, {-1 5, 9}};
Array Example 4 int x[2][3] = {1, 3, 0, —1, 5, 9};
5 5
Exercise 6
Referexces 7 //Initialization with missing values
8 int y[5][3] = {1, 2, 3, 4, 5, 6, 7}; NEE
’ 4|5 |6
7|10|0
1|3 (0 ololo
il Il ofo]o
<—x[2][3] (513 —>

Figure 5 [fmiim 77



Manipulation

One and Two Dimensional Array

Array Elem

Entered array is: 12345
#include<stdio .h> Third value of x : 3

int main() Sum of two elements: 6
New value of x[3]: 24

Objectives

Introduction int x[10] = {1, 2, 3, 4, 5};
5 Address of array: 0x7ffc6e16ded0
Declaration printf("Entered array is:"); Starting address of array: Ox7ffc6e16ded0
Initialization for(int i=0; x[i]!=0; i++) Last address of array: Ox7ffc6el6defd
printf("\t%d", x[i]);

Manipulation

Operations on

A //Print stored value at x[2
rrays

1
printf("\nThird value of x :\t%d", x[2]);
Array Example

Exercise //Sum of two elements
int sum = x[1] + x[3];
References printf("\nSum of two elements:\ t%d", sum);

//Storing value in array

x[3] = 24;
printf("\nNew value of x[3]:\t%d", x[3]);
printf("\n");

¢
printf("\nAddress of array: \t%p", &x);
printf("\nStarting address of array: \t%p”, &x[0]);
printf("\nLast address of array: \t%p", &x[9]);

return 0;




Operations on Arrays

@ Processing each element in the array or list

Objectives

Introduction @ Find a location and value with given key in array

@ Algorithms: linear search, binary search

Manipulation

Operations on
Arrays @ Adding a new value to array at start, middle, end location

Array Example

Deletion

Exercise

References @ Removing a value from array at start, middle, end loaction

@ Arranging elements in ascending or descending order

@ Algorithms: Insertion, Bubble, Quick sort

Merging

@ Compibing two list or arrays
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Array Example

Example 1

Average Temperature (1D Array)

/*Average temperature of a weekx/

2 #include<stdio.h>
3 int main()

4 A

5 int i;

6 float average, temp[7], total;

7 printf("Please enter seven days temperature:\t");
8

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

10 scanf("%f", &temp[i]);

11

12 for (i=0;i <7;i++)

13 total = total + temp[i];

14

15 average = total /7;

16

17 printf("Seven days average temperature: %f", average);
18 return 0;

19 1}

Please enter seven days temperature: 12 12 13 22 12 13 14
Seven days average temperature: 14.000000




Array Example

Example 2

Searching largest and smallest value (1D Array)

How many elements:5

@S /*Find largest and smallest valuex/ Enter the Array:3719 3
2 #include<stdio .h> The largest element is 9
Introduction #define MAX 20 The smallest element is 1

int main()
Declaration

Initialization int a[MAX],i,n,large small;
printf("How many elements:");
Manipulation scanf("%d" ,&n);

) printf(” Enter the Array:");
Operations on

Arrays

for (i=0;i<ni4++i)
scanf("%d" &a[i]);

large=small=a[0];
for (i=1;i<ni++i)

Array Example
Exercise

References

if(ali]>large)
large=a[i];

if(ali]<small)
small=a[i];

i

printf("The largest element is %d”, large);
printf("\nThe smallest element is %d",small);

return 0;




Array Example

Example 3

Enter number of rows and column: 3 3
#include <stdio.h> /* Matrix Additions/ Enter elements of 1st matrix:
Objectives int main() 1;2
Introduction int r, ¢, a[50][50], b[50][50], sum[50][50], i, j; 789 X
printf("Enter number of rows and column: \t"); Enter elements of 2nd matrix:
Declaration scanf("%d%d" , &r, &c); 987
Initialization printf("Enter elements of 1st matrix:\n"); 654
) ) for (i = 0; i < r; ++i) 321
Manipulation for (j = 0; j < c; ++j)
Operationsion scanf("%d", &al[i][j]); Sum of two matrices:
Arrays 10 10 10
printf(”"Enter elements of 2nd matrix:\n");
Array Example for (i = 0 i< 75 ++i) . 10 10 10
for (j = 0; j < c; ++j)
Exercise scanf("%d", &b[i][j]); 10 10 10 )
References for (i = 0; i< r; ++i) // adding two matrices
for (j = 0; j < c; ++j)
sum[i][j] =ali][j] + b[i][i];
printf("\nSum of two matrices: \n");
for (i = 0; i < r; ++i) // printing the result
for (j = 0; € @5 4=

j i)
printfj("%d vLosum[i][5])
printf("\n\n");

return 0;




Array Example

Example 4

Objectives
Introducti Enter number of rows and column: 2 4
ntroduction #include <stdio.h> /% Transpose Matrix/ Enter elements of 1st matrix:
Declaration and i int main () ; g 3 g
Initialization 3 {
int r, ¢, a[50][50], i, j;
Manipulation printf("Enter number of rows and column: \t");
. scanf("%d%d" , &r, &c); Transpose matrix:

Operations on printf("Enter elements of 1st matrix:\n"); 15
Arrays for (i = 0; i < r; ++i) 26

for (j = 0; j < c; ++j) 37
Array Example scanf("%d", &a[i][j]); 48

Exercise printf("\nTranspose matrix: \n");

References for (i = 0; i < c; ++i)
for (j = 0; j < r; ++j)
printf("%d ", alil[i]);
printf("\n");

return 0;
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Exercise

Write a program
Write a program
Write a program
Write a program

Write a program

Write a program

to find the second largest value from an array.
to find the substraction of two matrix.

to find the sum of two three dimensional vectors(i,j,k).
to do a scalar multiplication to a matrix.

to print an array in reverse order.

to count the prime number in an array.
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