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Section 1: Introduction to matrices 

 

Solutions to Exercise level 2 

 
1.1.1.1.     In the second half of the season:In the second half of the season:In the second half of the season:In the second half of the season:    

        A win A win A win A win twotwotwotwo    and lose and lose and lose and lose twotwotwotwo    
        B win one and lose B win one and lose B win one and lose B win one and lose threethreethreethree    
        C win two and draw C win two and draw C win two and draw C win two and draw twotwotwotwo    
        D win one, draw one and lose twoD win one, draw one and lose twoD win one, draw one and lose twoD win one, draw one and lose two    
        E E E E win two, draw one and lose onewin two, draw one and lose onewin two, draw one and lose onewin two, draw one and lose one    
    
The The The The results matrix for the whole season is results matrix for the whole season is results matrix for the whole season is results matrix for the whole season is     

        

 
 
 
 
 
 
 
 

W D LW D LW D LW D L

A 2 1 1A 2 1 1A 2 1 1A 2 1 1

B 2 1 1B 2 1 1B 2 1 1B 2 1 1

C 0 4 0C 0 4 0C 0 4 0C 0 4 0

D 1 1 2D 1 1 2D 1 1 2D 1 1 2

E 1 1 2E 1 1 2E 1 1 2E 1 1 2

    + + + + 

 
 
 
 
 
 
 
 

W D LW D LW D LW D L

A 2 0 2A 2 0 2A 2 0 2A 2 0 2

B 1 0 3B 1 0 3B 1 0 3B 1 0 3

C 2 2 0C 2 2 0C 2 2 0C 2 2 0

D 1 1 2D 1 1 2D 1 1 2D 1 1 2

E 2 1 1E 2 1 1E 2 1 1E 2 1 1

    = = = = 

 
 
 
 
 
 
 
 

W D LW D LW D LW D L

A 4 1 3A 4 1 3A 4 1 3A 4 1 3

B 3 1 4B 3 1 4B 3 1 4B 3 1 4

C 2 6 0C 2 6 0C 2 6 0C 2 6 0

D 2 2 4D 2 2 4D 2 2 4D 2 2 4

E 3 2 3E 3 2 3E 3 2 3E 3 2 3

    

    
A’s points are A’s points are A’s points are A’s points are (4 3) (1 1) 13(4 3) (1 1) 13(4 3) (1 1) 13(4 3) (1 1) 13× + × =     
B’s points are B’s points are B’s points are B’s points are (3 3) (1 1) 10(3 3) (1 1) 10(3 3) (1 1) 10(3 3) (1 1) 10× + × =     
C’s points are C’s points are C’s points are C’s points are (2 3) (6 1) 12(2 3) (6 1) 12(2 3) (6 1) 12(2 3) (6 1) 12× + × =     
D’s points are D’s points are D’s points are D’s points are (2 3) (2 1) 8(2 3) (2 1) 8(2 3) (2 1) 8(2 3) (2 1) 8× + × =     
E’s points are E’s points are E’s points are E’s points are (3 3) (2 1) 11(3 3) (2 1) 11(3 3) (2 1) 11(3 3) (2 1) 11× + × =     
    
The league positions are A, C, E, B, D.The league positions are A, C, E, B, D.The league positions are A, C, E, B, D.The league positions are A, C, E, B, D.    
    
    

2.2.2.2. (i)(i)(i)(i)    
3 5 1 4 63 5 1 4 63 5 1 4 63 5 1 4 6

2 3 2 5 22 3 2 5 22 3 2 5 22 3 2 5 2

4 5 4 64 5 4 64 5 4 64 5 4 6

5 2 5 25 2 5 25 2 5 25 2 5 2

5 6 115 6 115 6 115 6 11

2 2 42 2 42 2 42 2 4

yyyy
xxxx

yyyy
xxxx

y yy yy yy y
x xx xx xx x

−     
+ =     −     

− +   
=   + −   

− + = ⇒ =

+ = − ⇒ = −

    

    

(ii)(ii)(ii)(ii)    
3 2 53 2 53 2 53 2 5

1 111 111 111 11

3 2 53 2 53 2 53 2 5

1 111 111 111 11

3 2 5 43 2 5 43 2 5 43 2 5 4

1 11 1 4 11 31 11 1 4 11 31 11 1 4 11 31 11 1 4 11 3

xxxx yyyy

xxxx
xyxyxyxy

x xx xx xx x
xy y yxy y yxy y yxy y y

− −     
+ =     −     

− −   
=   − +   

− = − ⇒ =

− + = ⇒ − + = ⇒ =

    

    

 
 
 
 
 
 
 
 

W D LW D LW D LW D L

A 2 0 2A 2 0 2A 2 0 2A 2 0 2

B 1 0 3B 1 0 3B 1 0 3B 1 0 3

C 2 2 0C 2 2 0C 2 2 0C 2 2 0

D 1 1 2D 1 1 2D 1 1 2D 1 1 2

E 2 1 1E 2 1 1E 2 1 1E 2 1 1
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3.3.3.3. (a)(a)(a)(a)    (i)(i)(i)(i)    ( )

2222

2222
1 0 2 11 0 2 11 0 2 11 0 2 1

A BA BA BA B
2 1 3 02 1 3 02 1 3 02 1 3 0

1 1 1 11 1 1 11 1 1 11 1 1 1

5 1 5 15 1 5 15 1 5 15 1 5 1

6 26 26 26 2

10 610 610 610 6

−    
+ = +    −    

− −  
=   − −  

− 
=  − 

    

        (ii)(ii)(ii)(ii)    
1 0 2 1 2 11 0 2 1 2 11 0 2 1 2 11 0 2 1 2 1

ABABABAB
2 1 3 0 7 22 1 3 0 7 22 1 3 0 7 22 1 3 0 7 2

− −    
= =    − −    

    

        (iii)(iii)(iii)(iii)    
2 1 1 0 0 12 1 1 0 0 12 1 1 0 0 12 1 1 0 0 1

BABABABA
3 0 2 1 3 03 0 2 1 3 03 0 2 1 3 03 0 2 1 3 0

− −    
= =    −    

        

    

(b)(b)(b)(b)    2222
1 0 1 0 1 01 0 1 0 1 01 0 1 0 1 01 0 1 0 1 0

AAAA
2 1 2 1 0 12 1 2 1 0 12 1 2 1 0 12 1 2 1 0 1
    

= =    − −    
    

        2222
2 1 2 1 7 22 1 2 1 7 22 1 2 1 7 22 1 2 1 7 2

BBBB
3 0 3 0 6 33 0 3 0 6 33 0 3 0 6 33 0 3 0 6 3

− − −    
= =    −    

    

        

2 22 22 22 2

2222

1 0 2 1 0 1 7 21 0 2 1 0 1 7 21 0 2 1 0 1 7 21 0 2 1 0 1 7 2
A AB BA BA AB BA BA AB BA BA AB BA B

0 1 7 2 3 0 6 30 1 7 2 3 0 6 30 1 7 2 3 0 6 30 1 7 2 3 0 6 3

6 26 26 26 2

10 610 610 610 6

(A B)(A B)(A B)(A B)

− − −       
+ + + = + + +       − −       

− 
=  − 

= +

    

    

4.4.4.4. A = A = A = A = 
2 02 02 02 0

1 21 21 21 2
 
 
 

    

A² = A² = A² = A² = 
2 0 2 0 4 02 0 2 0 4 02 0 2 0 4 02 0 2 0 4 0

1 2 1 2 4 41 2 1 2 4 41 2 1 2 4 41 2 1 2 4 4
    

=    
    

    

A² = hA + kI A² = hA + kI A² = hA + kI A² = hA + kI 
4 0 2 0 1 04 0 2 0 1 04 0 2 0 1 04 0 2 0 1 0

4 4 1 2 0 14 4 1 2 0 14 4 1 2 0 14 4 1 2 0 1

4 04 04 04 0 2 02 02 02 0

4 44 44 44 4 2222

4, 44, 44, 44, 4

h kh kh kh k

h kh kh kh k
h h kh h kh h kh h k

h kh kh kh k

     
⇒ = +     

     

+  
⇒ =    +   
⇒ = = −

    

    
5.5.5.5. Total value of sales for each garage isTotal value of sales for each garage isTotal value of sales for each garage isTotal value of sales for each garage is    given bygiven bygiven bygiven by    

        
1 1 11 1 11 1 11 1 1

2 2 22 2 22 2 22 2 2

3 3 33 3 33 3 33 3 3

G 3 1 G 3 8000 1 10500 G 34500G 3 1 G 3 8000 1 10500 G 34500G 3 1 G 3 8000 1 10500 G 34500G 3 1 G 3 8000 1 10500 G 34500
8000800080008000

G 2 0 G 2 8000 0 10500 G 16000G 2 0 G 2 8000 0 10500 G 16000G 2 0 G 2 8000 0 10500 G 16000G 2 0 G 2 8000 0 10500 G 16000
10500105001050010500

G 4 1 G 4 8000 1 10500 G 42500G 4 1 G 4 8000 1 10500 G 42500G 4 1 G 4 8000 1 10500 G 42500G 4 1 G 4 8000 1 10500 G 42500

     × + ×
      

= × + × =      
      × + ×     

    

    
    


