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CHAPTER 3 

 

DAY 6 – ADDITION, DIFFERENCE OF MATRICES, MULTIPLICATION OF 

MATRIX BY A SCALAR 

 

 

Addition of Matrices 

​ Let  and  two matrices of same order. Then, by addition of the matrices  and , we mean 𝐴 𝐵 𝐴  𝐵
the addition of corresponding elements of  and . 𝐴 𝐵

�​ Only matrices of same order can be added. 

�​ E.g. : let   𝐴 =  1 3 − 6 7 [ ],  𝐵 = 4 − 2 5 3 [ ].   

Then,  𝐴 +  𝐵 =   1 3 − 6 7 [ ] +  4 − 2 5 3 [ ] =  5 1 − 1 11 [ ]

�​ Properties 

●​ Commutative Law - Let  and  two matrices of same order. Then 𝐴 𝐵
  𝐴 + 𝐵 = 𝐵 + 𝐴

●​ Associative Law - Let   and  be three matrices of same order. Then  𝐴,  𝐵 𝐶
  𝐴 + (𝐵 + 𝐶) = (𝐴 + 𝐵) + 𝐶

●​ Existence of additive identity – Let  be any  matrix and O be the  zero 𝐴 𝑚×𝑛 𝑚×𝑛
matrix. Then   O    O .  That is, O is the additive identity of 𝐴 +   =  +  𝐴 = 𝐴
matrix addition. 

 

●​ Existence of additive Inverse - Let  be any  matrix. Then, there exists another 𝐴 𝑚×𝑛
matrix  of the same order such that O. That is,  –𝐴 𝐴 + − 𝐴( ) = − 𝐴( ) + 𝐴 =  − 𝐴
is the additive inverse of matrix addition. 

 

 

Difference of Matrices 

Let  and  two matrices of same order. Then, the difference of the matrices  and , is defined 𝐴 𝐵 𝐴 𝐵
as   𝐴 −  𝐵 =   𝐴 + (− 𝐵) 

�​ Only matrices of same order can be subtracted. 

�​ E.g. : let   𝐴 =  1 3 − 6 7 [ ],  𝐵 = 4 − 2 5 3 [ ].   

Then,  𝐴 −  𝐵 =   1 3 − 6 7 [ ] −  4 − 2 5 3 [ ] =  − 3 5 − 11 4 [ ]

 

Multiplication of matrix by a scalar 
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​ Let  be any matrix and  be any scalar. Then, the multiplication of matrix by a 𝐴 =  [𝑎
𝑖𝑗

] 𝑘

scalar is defined as     𝑘𝐴 = 𝑘 𝑎
𝑖𝑗[ ] = 𝑘𝑎

𝑖𝑗[ ].

�​ E.g.  Let  𝐴 =  1 3 − 6 7 [ ],    𝑘 = 2.
Then,  𝑘𝐴 = 2 1 3 − 6 7 [ ] =   2 6 − 12 14 [ ]

 

�​ Properties 

   Let  and  be two matrices of same order and and  be any two scalars. Then,  𝐴 𝐵 𝑘 𝑙

●​  𝑘 𝐴 + 𝐵( ) = 𝑘𝐴 + 𝑘𝐵.

●​  𝑘 + 𝑙( )𝐴 = 𝑘𝐴 + 𝑙𝐴.

 

Questions 

1.​ Let and . Find each of the following 𝐴 = 2 4 3 2 [ ],    𝐵 = 1 3 − 2 5 [ ]  𝐶 = − 2 5 3 4 [ ]
a.​  𝐴 + 𝐵
b.​  𝐴 − 𝐵
c.​  3𝐴 − 𝐶
d.​  2𝐵 + 3𝐶
e.​ Show that  𝐴 + 𝐵 + 𝐶( ) = 𝐴 + 𝐵( ) + 𝐶

 

2.​ Simplify 

cos 𝑐𝑜𝑠 𝑥  cos 𝑐𝑜𝑠 𝑥  sin 𝑠𝑖𝑛 𝑥  − sin 𝑠𝑖𝑛 𝑥  cos 𝑐𝑜𝑠 𝑥  [ ] + sin 𝑠𝑖𝑛 𝑥  sin 𝑠𝑖𝑛 𝑥  − cos 𝑐𝑜𝑠 𝑥  cos 𝑐𝑜𝑠 𝑥  sin[
 

3.​ Find  if  𝑥,  𝑦 2 1 3 0 𝑥 [ ] + 𝑦 0 1 2 [ ] =  5 6 1 8 [ ]
 

4.​ Find the values of  and  such that  𝑥,  𝑦,  𝑧 𝑡 2 𝑥 𝑦 𝑧 𝑡 [ ] + 3 1 − 1 0 2 [ ] =  3 3 5 4 6 [ ]

 

5.​ If , find the values of  𝑥 2 3 [ ] + 𝑦 − 1 1 [ ] = 5 10 [ ] 𝑥, 𝑦.

 

6.​ Find values matrices X and Y if 

a.​  and   𝑋 + 𝑌 = 7 0 2 5 [ ] 𝑋 − 𝑌 = 3 0 0 3 [ ]

b.​  and  2𝑋 + 3𝑌 = 2 3 4 0 [ ] 3𝑋 + 2𝑌 = 2 − 2 − 1 5 [ ]

c.​  and  𝑌 = 3 2 1 4 [ ] 2𝑋 + 𝑌 = 1 0 − 3 2 [ ]

More questions from this section can be practiced! 

 


