
Chapter 3  Matrices  Class 12
Let us consider a case: There are three persons Reena, Meena and Teena. Reena has 10 pencils and 14 note books, Meena has 12 pencils and 13 note books and Teena has 15 pencils and 12 note books . How can we show this information. 
We can express this this information as follows :
Reena 		has		10 	Pencils 		14	Note Books 
Meena 		has		12	Pencils 		13	Note Books 
Teena 		has 		15	Pencils 		12	Note Books 
Now this information can arranged in tabular form as follows 	
		Pencils 		Note Books 
Reena 		     10		        14
Meena 		     12		        13
Teena 		     15		        12
And this can be expressed as 
 	10		14
	12		13
	15		12	
Here first column shows pencils and second column shows note books.
Or   this information can also be expressed as follows :
		Reena 		Meena 		Teena 
Pencils 		    10		     12	 	      15
Note Books 	     14		     13		      12
And in tabular form it represented as follows 
           10	12	         15 								                                  
           14	13	         12	

In this arrangement first row shows the pencils, possessed by reena , Meena and Teena  while second row shows the note books possessed by reena , meena and teena . 
An arrangement of the above kind is called matrix. So we define a matrix as follows :
Definition : A matrix is an ordered  rectangular array ( arrangement ) of numbers or functions. Where numbers or functions are called the elements or entries of the matrix. 
Some examples of the matrix are :
 			                                                    
	A =                   10      5        -8               B =           2+i          3         -1/2    
 		           11       6        0                                3.5         -1               2 
                                                                                                √2           0           4    
Order of Matrix : A matrix having m  rows and n columns is called a matrix of order m x n (read as an m by n matrix).  Eg. Matrix A  is of order 2 x3 and matrix B is of order 3 x 3.  
In general, an m x n matrix has the following rectangular array. 
                                                     a11        a12         a13 ..... a1j ...... a1n                                                      
	                                       a21       a22         a23......  a2j ...... a2n     	     
                                                      .           .            .    .......  .  .......  .
                                                      ai1        ai2          ai3 .......  aij  .....  ain
                                                      am1      am2        am3 .....   amj ..... amn     m x n 
          or A  = [ aij]m x n   , 1 ≤ i ≤ m,  1 ≤ j ≤ n , i , j Є N 
So ith row consists of elements ai1 , ai2 ,  ai3 , ........ ain , while jth  column is consist of elements aj1 , aj2 , aj3 , ........ amj . 
The position of an element is determined by the row no. And column no. Of the given element . Eg position of the element a23 =  2nd row and 3rd column. 
***Note : In the position of an element of a matrix first no. Represent Row number and    second no. Represent Column number.




Types of Matrices :
 Now we shall discuss different kinds of matrices : 
1. Column  Matrix : A matrix having a single column or only one column is called column  matrix. And the order  of the matrix is m x 1 .                                                                                 
In general      A = [ aij ]m x 1 is a column matrix. 

2. Row Matrix : A matrix having a single row or only one row is called row matrix. And order of the matrix is 1 x n. 
In general      B = [ bij ]1 x n  , is a row matrix. 

3. Square Matrix: A matrix having equal number of rows and columns is called a square matrix. And the order of the matrix is  m x m.
In general       C = [ aij]m x m  is a square matrix of order m. 

4. Diagonal Matrix: A square matrix C = [ aij]m x m is said to be a diagonal matrix if all its non diagonal elements are zero. 
     
                    Eg.  A =            -2.5        0           0         is a square matrix of order 3.       
                                               0          6            0                                          
                                               0          0            8                    

5. Identity Matrix : A square matrix in which all the diagonal elements are b 1  and,  all the non diagonal  elements are zero , is called identity matrix. 
                    Eg     B =            1           0           0
                                               0           1           0
                                               0           1           0      

Equality of Matrix : Two matrices   A = [ aij]  and  B = [bij]  are said to be equal if : 
1. They are of the same order.
2. Each element of A is equal to the corresponding elements of B. That is  aij = bij for all i and j.
 Ex.                                        2            -6          and              2              -6       are equal matrices. 
                                4             8                                4              8       

