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Practice 1. Matrices and determinants 

Exercise 1. Two matrices are given: 

























512

021

453

A ,  





















111

213

102

B . 

Find the matrix   AABC 42  . 

Solution. 
















































621

234

351

511121

022113

415032

AB . 







































































1242

468

6102

)6(222)1(2

22)3(242

)3(252)1(2

621

234

351

2)(2 AB  































































































2048

084

162012

1242

468

6102

512

021

453

4

1242

468

6102

C  
















































32810

41412

223014

20124482

048648

1662010122

.  

Exercise 2. Consider the following matrices: 













102

653
A , 

























137

021

504

B  

and 



















11

13

02

C . Define the size of the following products: AB , BA , AC , CA, BC  

and CB .  

Solution. Define the size of the following products: 

  323332   ABBA ; 

3233   AB  - this product doesn’t exist, because 23 ; 

  222332   ACCA ; 

  333223   CAAC ; 

  232333   BCCB ; 
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3323  BC  - this product doesn’t exist, because 32  . 

 Find the following products: 































102

653

11

13

02

СA  

   

         

    














































555

19157

12106

116101512131

116301532133

106200522032

; 











































11

13

02

137

021

504

BC  

     

     

      












































46

24

53

111307113327

101201103221

151004153024

. 

Exercise 3. A matrix is given: 











02

14
A . Find 

2A  and 
3A .  

Solution. This operation can be applied to the square matrix, i.e. for the nn  matrix. 

Find 
2A  and 

3A . By the definition of the m -th power of A  we have 
A

AAA
ofcopies2

2   

and 
A

AAAA

ofcopies3

3   or 
223 AAAAA  . 

We obtain: 















































28

414

0012)2(042

0114)2(144

02

14

02

142 AAA . 

 The matrix 
3A  can be obtained by another way: 

 

. 
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Exercise 3. Consider the matrix 























46

13

02

A . We obtain 













410

632TA . The 

initial matrix has the size 23 , then the matrix TA  is a 32  matrix. 

 

Calculation of an inverse matrix by cofactors 

Exercise 9. Find the inverse matrix for the following matrix 

























512

021

453

A .  

Solution. Let us find the determinant of the given matrix: 

        







 013422411025523

512

021

453

A

    07250164030551  . 

Its determinant is non-zero.  

Finding inverses by cofactors. 

Find the cofactors for the elements of the matrix A : 

  100101
51

02
)1( 11

11 

 A ,     5051

52

01
)1( 21

12 

 A , 

  3411
12

21
)1( 31

13 



 A ,  

    214251
51

45
)1( 12

21 



 A , 

  78151
52

43
)1( 22

22  A , 

    71031
12

53
)1( 32

23 



 A , 

  8801
02

45
)1( 13

31 

 A , 

    4401
01

43
)1( 23

32 

 A , 
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  1561
21

53
)1( 33

33 



 A . 

 We obtain the inverse matrix: 























































7

1
1

7

3
7

4
1

7

5
7

8
3

7

10

173

475

82110

7

11A . 

 Checking the condition EAA  1
: 






















































 

7

1
1

7

3
7

4
1

7

5
7

8
3

7

10

512

021

453
1AA  

E
















































100

010

001

7

5

7

4

7

16
516

7

15

7

5

7

20

0
7

8

7

8
0230

7

10

7

10
7

4

7

20

7

24
459

7

12

7

25

7

30

. 

   

 

 

 


