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Arrays and Strings in C Language

Module 04 - Addition and Multiplication of Two Matrices in C
Language
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Introduction
In C programming, matrices are represented as two-dimensional arrays. To

perform operations like addition and multiplication on matrices, certain rules
and conditions must be met:

Matrix Addition:

Matrix addition is a simple mathematical operation where two matrices of the
same dimensions are added together element by element. In C, you can
represent a matrix as a 2D array. The sum of two matrices results in.a new
matrix where each element is the sum of the corresponding elements from the
two original matrices.
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1. Matrices must have the same dimensions: Both matrices should have the
same number of rows-and columns for addition to be possible.
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i State Govt.

(P 2. Element-wise addition: The elements of two matrices are added together at
corresponding positions.

Matrix Addition Process
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= Entrance Suppose you have two matrices; A and B, each with dimensions m x n (m rows

and n columns). The sum matrix C will also have the same dimensions, i.e., m x
n.
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« Matrix A and Matrix B are given as:

ayn a2 ... GQin
A=
o C B s E Bl Qm2  --- Omn
bn b2 ... b
bn b ... b
B= . .. .
- ml 'm2 " mn,

e The result of adding matrices A and B to get matrix c will be:

1 +bn @ +ba ... @+ by
@21 +by  axm+tbn ... ay+by
_ @ml +bm1 @mz +bm2 ... Qmn+ bmn

— Banking &
- nsurance How It Works in C:

1. Input the matrices: You need to first input the elements of both matrices.
2. Add corresponding elements: For each position (i, j), the element of ‘matrix
C[i1[j] is the sum of the corresponding elements of matrix A[i][j] and matrix
BLiI[i]-

3. Display the result: Finally, print the resultant matrix C.
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Solved Example: Addition of Two Matrices

include <st

Binclude <conio.
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for(i = 8; 1 < 2; i++) {

for(j = 8; § « 2; j+) {
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GI’VECG for(i = 8; 1 « 2; §++) {
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for{i = 8; 1 € 2 f++) {

for(j = 8; § < 2; J++) 1
o4 2\ e[1][1] = a[£](3] + BLi1(3);
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for({l = 8; 1 < 2; L++) {
for(j = 8; <« 2; J+&) {
intf(“E.2f ", c[1}[F]);
Railways & Metro }
= Services printf("\n");
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Scalar Multiplication of a 2D Array in C

Scalar multiplication in the context of a 2D array involves multiplying each
element of a matrix (2D array) by a constant (scalar). The result is a new matrix
where each element is the product of the original matrix element and the scalar.

Steps for Scalar Multiplication:
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e Input the Matrix: First, you input the matrix (2D array) elements.
e Multiply by Scalar: Multiply each element of the matrix by the scalar value.
e Display the Result: Print the resulting matrix after the scalar multiplication.

Example of Scalar Multiplication:

Let's say we have a 2D matrix A:

— Banking & 4= E ﬂ

Insurance _ L _
If the scalar is 2, then after scalar multiplication, the result will be:

p_[tx2 2x2]_|2 4
T 3x2 4x2| (6 8
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Solved Example of Scalar Multiplication

¥ Copy code

#include <stdio.h>

int main() {

int m, n, i, j, scalar;
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printf({"Enter the number of rows and columns: "};

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

int matrix[m][n];

— Banking &
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printf("Enter elements of the matrix:\n");

for{i = @; i < m; i++) {

for(j = 8; j < n; j+) {
scanf{"%d", &matrix[i][j1);
Central Govt. 1
ervice .
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m Stute GOVt. printf("Enter the scalar value: ");
Services scanf("%d", &scalar);

i LAW printf("Matrix after scalar multiplication:i\n"};

' for(i = @; i < m; i+) {
= Entrance rk i

for(j = 8; j < n; j+) {

prinmtf("%d ", matrix[i][j] * scalar);

T
MBA printF(\a");
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return 8;
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1. Input Dimensions: The program first asks for the dimensions (rows and
columns) of the matrix.

2. Matrix Input: The elements of the matrix are then entered using a loop.

3. Scalar Input: A scalar value is input, which will be used to multiply each
element of the matrix.

4. Scalar Multiplication: The matrix is displayed after multiplying each element
by the scalar.

5. Output: The new matrix, with each element multiplied by the scalar, is
displayed.
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Sample Output:
For example, if you enter the following:
— Banking & Ao B i]
" Insurance :
Central Govt. The output will be:
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