
6.3 Matrix Operations 
Objectives

• Add and subtract matrices

• Multiply a matrix by a scalar factor

• Multiply two matrices

• Use matrix multiplication to solve problems


A matrix is defined as an array of numbers.  The dimensions of a matrix indicate the number 
of rows and columns in the matrix.  An  matrix has  rows and  columns.  For 
example:


Matrix A is a  matrix because it has 3 rows and 3 columns.

Matrix B is a  matrix because it has 4 rows and 1 column.


Each entry of a matrix can be located by stating the row and column in which it appears.  An 
entry  is the entry in row  and column  of the matrix.  In Matrix  above,  and 

.  Two matrices are equal if they have the same dimensions and all corresponding 
entires are equal.


The general form of a matrix can be written as:


Matrix Addition and Subtraction


Only matrices that have the same dimensions may be added or subtracted by adding or 
subtracting the corresponding entries.  Addition and subtraction between matrices of 
different dimensions is not defined.



Example 1


r × c r c

3 × 3
4 × 1

ar⋅c r c A a13 = − 5
b41 = 12



Multiplication with Matrices

There are two ways multiplication is associated with matrices: scalar multiplication and 
matrix multiplication.  Scalar multiplication is the product of a number (scalar) and a matrix.

Matrix multiplication is the multiplication of two matrices.


Scalar Multiplication

If  is an  matrix and  is a real number, then  is the  matrix formed by 
multiplying every entry in  by .


 If  then 




Example 2


Matrix Multiplication

If  is an  matrix and  is an  matrix, then  is an  matrix.


Remember this general form of a matrix?


The position of each entry guides the matrix multiplication.  The position   has 
coordinates corresponding to the first row, second column.  For matrix multiplication, to get 
the value of this position we multiply the first row of the first matrix times the second column 
of the second matrix.   If the position is , the value of this position we multiply the third 
row of the first matrix times the first column of the second matrix. 




Example 3


A r × c k k ⋅ A r × c
A k

A = [a b
c d] k ⋅ A = [ka kb

kc kd]

A r × c B c × p A ⋅ B r × p

a12

a31



Matrices in the real world

Matrices are a convenient way to handle data that is grouped into categories.  Often 
matrices can be multiplied and the result have an output with a meaningful interpretation to 
a given situation.






Example 4



	6.3 Matrix Operations

