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Lesson 04 

Basic Rules of Matrix 

4A 
•  Definitions of matrices 
•  Various types of matrices 

Course III 
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Definition of  a Matrix 

•  A matrix is a rectangular array of numbers arranged  
  in rows and columns. 

Definition 

<Example> 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

3352
1223

Arrangement box                                           Matrix 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

24232221

14131211

aaaa
aaaa

A

column row 
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Types of Matrices 

Square matrix 
The number of rows and that of  
columns are equal. ⎟

⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

231
655
7512

Diagonal matrix 
A square matrix with all non-diagonal  
elements zero.  ⎟

⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

200
050
0012

Column matrix 

Row matrix 
A matrix with one row ( )7512

A matrix with one column  
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

1
5
12
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Types of Matrices     ( Contd.) 

Transposed matrix 

A diagonal matrix with all the  
diagonal elements are 1. 
Notation:  

Identity matrix 

TA

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

100
010
001

I

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

23
14
512

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

2
3

1
4

5
12TAB

A matrix                which is obtained by interchanging  
the j-th row and the i-th column of A  

)( TAB =

jiij ab =

I
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Types of Matrices     ( Contd.) 

A matrix which is equal to its transpose.  
Symmetric matrix 

jiij aa = ⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

137
345
7512

A matrix which is equal to the negative 
of its transpose  

Skew-symmetric matrix 

jiij aa −=
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−−

−

037
305
750
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Equality of Matrices   
Matrices of the same kind 

 Equal matrices 

Matrices A and B  which have the same number of rows  
and the same number of columns 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2
3

1
4

5
12

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

9
3

10
3

5
1

B

BA =

When the corresponding elements of the matrices of the  
same kind are the same, it is said they are equal. 

ijij ba =
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Example   

[Examples 1-1] Find the values of                   and 
 
 
 

uyx ,, v

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−

−+

42
31

21 vu
yxyx

Ans. 

1=+ yx 3=− yx 21=−u 42 =v
Since the corresponding elements are equal,  

,  
,  

.  
Solving these equations  

1,2 −== yx 3=u 2=v
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Exercise 

[Ex.4-1] (1) Find the 2×3 matrix in which elements are given by 

   

(2) Solve the following equality  

 

 

Ans. 

Pause the video and solve the problem by yourself. 

.23 jiaij −=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

+
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

− 12
5

2z
zyx

yxx
x
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Answer to the Exercise 

[Ex.4-1] (1) Find the 2×3 matrix in which elements are given by 

   

(2) Solve the following equality  

 
Ans. 

.23 jiaij −=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

+
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

− 12
5

2z
zyx

yxx
x

1121311 =×−×=a 1221312 −=×−×=a 3321313 −=×−×=a

4122321 =×−×=a 2222322 =×−×=a 0322323 =×−×=a

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−
=

024
311

A

,   
,  
,  
,   
,  

.  

Therefore,  

   

(1)	

(2)	
1,2,,5 2 −=−==+= yxzxzxyx

.  

Therefore,  2,3,2 === zyx
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Benefits of Matrices 

Matrix provides the following two merits: 

1.  Compact notation for describing sets of data  
     and sets of equations 
 
2. Efficient methods for manipulating sets of data  
    and solving sets of equations.  
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Addition and Subtraction 

Two matrices may be added or subtracted only if  
they have the same dimensions 

Dimension 
When a matrix has       rows and      columns,   
the matrix is said to be of dimension             . nm×

m n

Addition and subtraction 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+++

+++
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

232322222121

131312121111

232221

131211

232221

131211

bababa
bababa

bbb
bbb

aaa
aaa

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−−−

−−−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

232322222121

131312121111

232221

131211

232221

131211

bababa
bababa

bbb
bbb

aaa
aaa
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Scalar Multiple 

Multiple every element in the matrix by the same 
Number. 

Multiply a Matrix by a Number 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2221

1211

aa
aa

A then  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2221

1211

kaka
kaka

kA

×２	
６	

Arrangement box 
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Basic Rules of Calculation 
If the matrices are those of the same kind, the following  
rules hold for addition, subtraction and scalar multiplication.    

1. Commutative Law 
 
2. Associative law 
 
3. Distributive law 
 
4 About the scalar multiplication 

ABBA +=+

)()( CBACBA ++=++

kBkABAk +=+ )(

)()( lAkAkl =
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Example 
[Examples 4-2] When                                  and 
 
find the following matrix.  
 

Ans. 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

514
032

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

232
421

B

)(3)23(2 BABA −−−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−
=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−

−
−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

−=+−−=−−−

17010
4117

232
421

15312
096

232
421

514
032

3

33346)(3)23(2 BABABABABA
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Exercise 
[Ex4-2] When                      and                       , find the matrix  which satisfy  
 
the following equation .  
 

Ans. 

Pause the video and solve the problem by yourself. 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

20
15

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

31
12

B

BXA =+2
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Answer to the Exercise 
[Ex4-2] When                      and                       , find the matrix  which satisfy  
 
the following equation .  
 

Ans. 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

20
15

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

31
12

B

BXA =+2

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −
−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=−=

71
38

40
210

31
12

20
15

2
31
12

2ABX


