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CS1160
Lab 7: 2D Arrays

I. Two-Dimensional Arrays

As you now know, an array is a variable that can store multiple values of any type, therefore; an

array could also store a variable of type array.
A Two-Dimensional (2D) array is an array of arrays.

» 2D Array declaration:

Data_type array_name [array_size] [array_size];

Example:
int Matrix [3][4];

» Initializing 2D Arrays: initialize a 2D array either element by element or using a single

statement as follows :

Matrix [0][0]=4;
OR

Matrix [3][4]= { {@)1)2)3}) {8: 5, 3, @}, {'1) 7, 5, 9} };
OR
Matrix [3][4]= {
{0,1,2,3},
{8: 5, 3, 6}:
{'1) 7, 5, 9}
}s
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Look at the array indices order:
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Column 1 Column 2 Column 3 Column 4
Row 1 Matrix [0][0] Matrix [0][1] Matrix [0][2] Matrix [0][3]
Row 2 Matrix [1][0] Matrix [1][1] Matrix [1][2] Matrix [1][3]
Row 3 Matrix [2][0] Matrix [2][1] Matrix [2][2] Matrix [2][3]

Now look at the elements order in the array:

Column 1 Column 2 Column 3 Column 4
Row 1 0 1 2 3
Row 2 8 5 3 0
Row 3 -1 7 5 9

The total number of elements that can be stored in a 2D array can be calculated by multiplying

the number of rows and columns.

2D array Size = number of Rows * number of Columns

So the array Matrix can store a total 3*4 = 12 elements

» Accessing Elements of 2D Arrays

Elements in Two-Dimensional arrays are accessed using the row indexes and column indexes.

Example represents the element present in third row and fourth column.

int p=

Matrix[2][3];
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This programme will fill a matrix of size 4x3, then it will print the array.

1. #include <stdio.h>

2.

3. int main() {

4.

5. int random [4][3];

6.

7. // reading the values and storing them in the array
8. for(int i = 0; i < 4; i++) {

9. for(int j = 0; j < 3; j++) {

10.

11. printf("Enter element [%d][%d]: ", i,3]);
12. scanf("%d", &random[i][j]);

13. }

14. }

15.

16. printf("Displaying the Matrix: ");

17. // printing elements of an array

18. for(i = 0; i < 5; ++i) {

=
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for(i =0; i < 5; ++1) {
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printf("%d\t", random[i][j1);

}
printf("\n");
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}
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return 0;
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1. Write a C program that reads a float 2D array of size S x G and they are entered by the user.
S: Number of students
G: Number of grades for each student
The programme will then find & print the maximum grade for each students (max number in
each row) in the array.

int S, G;

("Enter number of students (S): ");

("%d™, &S);

("Enter number of grades per student (G):
("%d", &G);

float grades[S][G];

D

("7 Enter the grades:\n");

(int i S0 S; i++) {
("Student grades:\n", 1 )5
(int j 5 J <G5 j++) {
("Grade =) )
("%f", &grades[1i][]j]);

("\nMaximum grade for each student:\n");
(int 1 4 S; i++) {
float max grades[i][2];
(int j 5 J <Gy j++) {
(grades[i][3]] max) {
max grades[i][3];

("Student
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2. Write a C program that reads an integer 2D array of size n x m. n & m are entered by the
user. It will then find & print the main diagonal elements in the array.

Example:

The diagonal of the previous matrix is: 1 5 9

int main() {
int n, m;

11 mensi1ons

eaa ension .

"Enter number of rows (n): ;
("%d", &n);

("Enter number of columns (m): ");
("%d", em);

int arr[n][m];

Enfer the elements of the array: 4

E"
(int 1 ; i n; i++) {

o

(int jJ H m; j++) {
("Element [%d][%d]: ",
("%d™ arr[1]1[31);

>

i, J);

(" \nMain diagonél elements:\n")

g n
ir+) {

", arr[i][i]);
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3. Write a C program that does the following:

e Declare integer matrix of size r*c.
e Read the matrix elements from the keyboard.
e Display the transpose of the matrix

If the user input the following matrix:

2 13
-9 11 [ 2 -9
3 17 The transpose will be as following: 13 11

int main() {
int r, c;

("Enter number of rows (r): ");
("%d", &r);

("Enter number of columns (c): ");
(II ”J c);

int matrix[r][c];

( Enter the elements of the matrix:
(int i ; i r; i++) {
(int jJ 53 < J+) o
("Element [%d][%d]: ", 1, J);
("%d”, ématrix[i][31);

("\nThe transpose of the matrix is:\n");
(int i ;1 c; i++) {
(int J 33 <r; ) {

> matrix[j][i]);
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I1l. Tasks

1. Write a C program that does the following:
* Reads an integer 2D array of size S x G where S is the number of students and G is the
number of grades for each student (both entered by the user).

e Calculate and print the average grade for each student.

/ Sample Output: \

Student 1 grades: 90 88 75
Student 2 grades: 80 95 60

Average of student 1 = 84.33

K Average of student 2 =78.33 /

2. Write a C program that does the following:
¢ Read an integer 2D array of size n x m (n and m entered by the user).
e Find and print the maximum value in the entire array.

e Also print the position (row and column index) of this maximum value.
3772
105 16

489

Sample Output:
Maximum value = 16

Located at row 2 and column 3
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3.Write a C program that does the following:

Declare a 3x3 integer matrix.

P w N PR

Example: 123
456
789

/ Sample Output: \

Sum of row 1: 6

Sum of row 2: 15
Sum of row 3: 24

Sum of column 1: 12
Sum of column 2: 15

Sum of column 3: 18

Total sum of all elements:

\_ /

Read the matrix elements from the user.
Calculate and display the sum of each row and sum of each column.
Display the overall sum of all elements in the matrix.
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