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Matrix Operations 

Matrix Addition and Subtraction 
• Both matrices must have same order 
• Add or subtract corresponding elements 

 
3 1
0 2
−4 −1

+
0 −1
−2 −3
−4 −5

 

 

3 + 0 1 + −1
0 + −2 2 + −3
−4 + −4 −1 + −5

 

 
3 0
−2 −1
−8 −6

 

 
 
Scalar Multiplication 
• Multiply a matrix with a number 
• Distribute 
 

1 2 3
0 −1 −2

 

 
3 ∙ 1 3 ∙ 2 3 ∙ 3
3 ∙ 0 3 ∙ −1 3 ∙ −2

 

 
3 6 9
0 −3 −6

 

 



2 

Mr. Shuwan J. Barzanjy 

Matrix Operations                                               Page - 93 

Matrix Multiplication 
• Number of columns in 1st = number of rows in 2nd 
• (𝑚×𝑛)∙(𝑛×𝑝) 
• Order of product m × p 
• Order is important 
 

2 −1 7
0 6 −3

0
−2
3

 

 
2 ∙ 0 + −1 −2 + 7 ∙ 3
0 ∙ 0 + 6 ∙ −2 + −3 ∙ 3

 

 
23
−21

 

 
 
 
 
 
 
 

2 0
1 3

−1 0 4
−2 1 2

 

 
2 −1 + 0 −2 2 0 + 0 1 2 4 + 0 2
1 −1 + 3 −2 1 0 + 3 1 1 4 + 3 2

 

 
−2 0 8
−7 3 10
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Inverse Matrices 
• Identity Matrix (I) 
• 𝐴 ∙ 𝐼 = 𝐴 
• 𝐴 ∙ 𝐴−1 = 𝐼 
• Both A and A−1 must be square 

 

𝐼 =
1 0
0 1

 

 
OR 

 

𝐼 =
1 0 0
0 1 0
0 0 1

 

 
OR 

 

𝐼 =

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

 

 
 
Inverse of 2×2 

If 𝐴 =
𝑎 𝑏
𝑐 𝑑

 

 
then 

 

𝐴−1 =
1

𝑎𝑑 − 𝑏𝑐
𝑑 −𝑏
−𝑐 𝑎
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Find the inverse of 
1 0
−2 4

 

 
1

1 4 − −2 0
4 −0
2 1

 

 
1

4
4 0
2 1

 

 
1 0

1/2 1/4
 

 
 
Augment the matrix with the Identity Matrix 
Turn the original matrix into the identity matrix 

 
𝐴 ⋮ 𝐼 → [𝐼 ⋮ 𝐴−1] 

 

Find the inverse of 
1 2 3
0 −1 −2
−3 4 −4

 

 
Augment with identity 

1 2 3 ⋮ 1 0 0
0 −1 −2 ⋮ 0 1 0
−3 4 −4 ⋮ 0 0 1

 

 
3×1st add to 3rd 

1 2 3 ⋮ 1 0 0
0 −1 −2 ⋮ 0 1 0
0 10 5 ⋮ 3 0 1
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10×2nd add to 3rd 
1 2 3 ⋮ 1 0 0
0 −1 −2 ⋮ 0 1 0
0 0 −15 ⋮ 3 10 1

 

 
-2×3rd add to 15×2nd 

1 2 3 ⋮ 1 0 0
0 −15 0 ⋮ −6 −5 −2
0 0 −15 ⋮ 3 10 1

 

 
3rd add to 5×1st 

5 10 0 ⋮ 8 10 1
0 −15 0 ⋮ −6 −5 −2
0 0 −15 ⋮ 3 10 1

 

 
2×2nd add to 3×1st 

15 0 0 ⋮ 12 20 −1
0 −15 0 ⋮ −6 −5 −2
0 0 −15 ⋮ 3 10 1

 

 
1/15×1st, -1/15×2nd, -1/15×3rd 

1 0 0 ⋮ 4/5 4/3 −1/15
0 1 0 ⋮ 2/5 1/3 2/15
0 0 1 ⋮ −1/5 −2/5 −1/15

 

 
4

5

4

3
−

1

15
2

5

1

3

2

15

−
1

5
−

2

5
−

1

15
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Use an Inverse to Solve System of Equations 
• Write system as matrices 
• 𝐴𝑋 = 𝐵 (coefficients ∙ variables = constants) 
• 𝐴−1𝐴𝑋 = 𝐴−1𝐵 
• 𝐼𝑋 = 𝐴−1𝐵 
• 𝑋 = 𝐴−1𝐵 
• Solve by multiplying the inverse of the coefficients with the 

constants 
 

 

Solve  
2𝑥 + 3𝑦&= 0
𝑥 − 4𝑦&= 7

 

 
2 3
1 −4

𝑥
𝑦 =

0
7

 

 
Find inverse of coefficients 

2 3 ⋮ 1 0
1 −4 ⋮ 0 1

 

 
1st add to -2×3rd 

2 3 ⋮ 1 0
0 11 ⋮ 1 −2

 

 
-3×2nd add to 11×1st  

22 0 ⋮ 8 6
0 11 ⋮ 1 −2

 

 
1/22×1st, 1/11×2nd 

1 0 ⋮ 4/11 3/11
0 1 ⋮ 1/11 −2/11
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Multiply inverse with constants 

𝑥
𝑦 =

4

11

3

11
1

11
−

2

11

0
7

 

 

𝑥
𝑦 =

21

11

−
14

11

 

 
(21/11, -14/11) 

 
 


