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FOREWORD 

 

The section "Linear Algebra" is a part of the course "Higher Mathematics", which 

is studied by students of technical specialties of the University. 

The «Linear Algebra Practice»  provides theoretical information that covers topics 

such as Matrices, Matrix Operations, Determinants, Inverse Matrix, Matrix Rank, 

Systems of Linear Equations, as well as tasks for independent work. 

This publication is aimed at helping English-speaking students to consolidate their 

knowledge and skills in solving linear algebra problems. 
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1. ELEMENTS OF LINEAR ALGEBRA 

 
1.1.  Matrices. Matrix Operations. 

 

A rectangular arrangement of numbers                              

into m rows and n columns written by 

       (

                  

                  

                    
                   

, 

is called a matrix. 

The dimensions of a matrix tells its size: the number of rows (m) and columns 

(n) of the matrix, in that order. 

Two matrices have the same size, if their dimensions are equal. 

The individual items (numbers, symbols or expressions) in a matrix are 

called its matrix elements or entries. The entry in the i-th row and the j-th column 

of a matrix A is denoted by      . The subscripts indicate the row first and the 

column second. 
A short form the matrix is indicated   (   )  

A matrix with one row is called a row matrix:                         

A matrix with one column is called a column matrix:  (

   

   

 
   

,  

A square matrix has as many rows as columns, the number of which 

determines the order of the matrix, that is, an     matrix is the matrix of the n-th 

order. 
Two matrices,   (   )  and    (   )  are equal, if they have the same 

sizes and their elements are equal by pairs:                       

        . 

In a square matrix    (   ), the elements     , with              , are called 

the diagonal elements of the matrix  . The main diagonal (sometimes principal 

diagonal, primary diagonal) is the list of entries     ,       ̅̅ ̅̅̅. 

A square matrix is called a diagonal matrix, if off-diagonal elements are 

equal to zero or   symbolically,       for all       

A matrix is called a zero-matrix (0-matrix), if it consists of only zero 

elements:       for each        In a short form, a zero-matrix is written as 0. 

A diagonal matrix whose diagonal elements are equal to unity is called an 

identity matrix. It is denoted by  . 

A square matrix has a triangular form, if all its elements below the leading 

diagonal are zeros:        for all     . 
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If      (   ) and      (   ) are matrices of the same size, then the 

sum,      , is the matrix 

     (   )  (       )  

Any matrix A can be multiplied on the right or left by a scalar quantity k. The 

product is the matrix B (of the same size as A) such that  

        (     )  

If   and B are matrices of the same size, then the difference,    , is the 

matrix 

             

The product of two matrices,   and  , is defined, if and only if the number 

of elements in a row of A equals the number of ones in a column of  . Let   be 

an       matrix and B be an     matrix. Then the product    is the     

matrix such that its entry in the  -th row and the  -th column is equal to the product 

of the  -th row of   and the  -th column of  : 

       (   )                             

                      

In general, the product of matrices is not commutative:      . 

Two matrices   and   are said to commute, if        For example, the 

unit matrix commutes with all matrices; diagonal matrices commute. 

Given an     matrix   (   ), the transpose of   is the     matrix 

       
   obtained from   by interchanging its rows and columns. This means 

that the rows of the matrix   are the columns of the matrix     

   
       

A square matrix is called a symmetric matrix, if   is equal to the transpose 

of  :  

      

A square matrix is called a skew-symmetric (or antisymmetric or 

antimetric) matrix, if   is equal to the opposite of its transpose:  

       

 

 

https://en.wikipedia.org/wiki/Matrix_%28mathematics%29
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1.2.  Determinants 

Let   be a function defined on the set of all square matrices   (   ) and 

associates each square matrix with a unique number (real or complex), then      

is called the determinant of  . It is also denoted by 

     |

                  

                  

                    
                   

|    (1) 

or | | or  . 

The determinant of the second order corresponding to the matrix 

  (
      

      
) 

is calculated according to the formula: 

  |
      

      
|                 

The determinant of the third order corresponding to the matrix 

  (

                

                

                

+ 

is calculated by the formula: 

  |

                

                

                

|   

                                                              

Symbols     are called elements of determinant. 

The determinant of the order n-1, obtained by crossing the row and the 

column on which intersection the element      is located, is called the minor 

    of the element    . 

The algebraic cofactor of the element     is defined as the minor     with the 

sign        . It is denoted by the symbol     : 

                

Properties of Determinants 

1. The value of a determinant remains unchanged if both rows and columns are 

interchanged. 
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2. If any two rows (or columns) of a determinant are interchanged, then the sign 

of the determinant changes. 

3. If a matrix has a zero-row or zero-column, then the determinant is equal to 

zero. 

4. If a determinant has two equal rows (or columns) then it is equal to zero. 

5. If two rows (or columns) of a determinant are proportional to each other 

then the determinant is equal to zero. 
6. If all the elements of a row (or column) of a determinant is multiplied by a 

non-zero constant, then the determinant gets multiplied by a similar 

constant. 

7. If each element of i-th row (column) of a determinant is the sum of two 

summands then such a determinant is equal to the sum of two determinants, 

of which one row (column) consists of the first addend, and in the second 

one - from the other; another elements of all three determinants are the same. 

8. A determinant holds its value, if a row (column) is multiplied by a number 

and then is added to another one. 

9. The determinant is equal to the sum of products of elements of any row 

(column) on their algebraic cofactors: 

  ∑       

 

∑       

 

 

These formulas are called the expanding a determinant by the i-th row 

and the i-th column, respectively. 

10. The determinant of a triangular matrix is equal to the product of the 

elements on the principle diagonal. 

11. The sum of products of elements of any row (column) with the 

corresponding algebraic cofactors of elements of any other row (column) is 

zero. 

 

1.3. Inverse Matrix  

If the determinant of a square matrix is equal to zero, then the matrix is called 

singular; otherwise, if       , the matrix   is called regular. 

A matrix     is called an inverse of the matrix   if 

             
where   is an identity matrix. 

An inverse matrix is defined only for regular matrix. 

If each element of a square matrix   is replaced by its cofactor, then the 

transpose of the matrix obtained is called the adjoint of the matrix  : 

        (

                  

                  

                    
                   

,

 

 (

                  

                  

                    
                   

, 
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An adjoint matrix is also called an adjugate matrix. 

An inverse matrix is calculated by the formula 

    
 

    
     

Such method for finding the inverse matrix is called the adjoint matrix 

method. 

We can also calculate inverse matrices by the method of elementary 

transformations. 

The following operations is called elementary transformations for finding 

the inverse matrix: 

1) interchanging the rows of the matrix; 

2) multiplying a row by a nonzero number. 

3) adding a row to another row. 

Let   be a regular matrix. The inverse matrix     can be found using the 

elementary transformations of the following extended matrix  

  |   (

                  

                  

                    
                   

|

            
            
       

            

,, 

where   is the identity matrix of the corresponding order.  

Using elementary row operations we transform the extended matrix to the 

form   |    Then        
 

1.4. Matrix Rank  

A determinant of order k is called the minor of order k of the matrix 

      , if it is obtained by deleting     rows and the     columns of 

matrix  . 

The           of the matrix   is the maximal order of its non-zero minors. 

 

Bypass Minor Method 

If in a matrix   there exists nonzero minor   of order   and all minors 

bordering it (that is, minors of order      and containing  ) are equal to zero 

then         . 
To find the rank of a matrix  , we can assume that the non-zero minor is in 

the upper left corner of  . 

 

Elementary Transformation Method 

 

The rank of a matrix can be evaluated by applying of the operations:  

1. Interchanging two rows or columns. 

2. Multiplying a row (column) by a nonzero number.  

3. Multiplying a row (column) by a number and adding the result to another 

row (column). 
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4. If a row or column consists of zeroes, then it can be omitted.  

These operations are said to be elementary transformations of a matrix. 

If a matrix  ̃ is obtained from   by elementary transformations then 

 ( ̃)        

Using these transformations, the matrix is reduced to a form when its 

elements, except                where            , are zeros. Then the      

of the matrix equals  . 

 

1.5. Systems of Linear Equations 

 

1.5.1. Main Definitions 

 

Let a system of   linear equations with   unknowns be considered: 

{

                       
                       
                

                       

   (2) 

A solution of this system is a set of values of numbers   ̃   ̃     ̃   that 

satisfies every equation in the system – that is, that when substituted into each of 

the equations makes the equation hold true. 

If there is at least one solution   ̃   ̃     ̃    then the system is called 

consistent; otherwise, the system is inconsistent. 

A consistent system is called a determined if it has only one solution, and a 

non-determined if it has more than one solution. 

Two linear systems are called equivalent, if they have the same solution set. 

The matrices 

  (

                  

                  

                    
                   

, and        (

                  

                  

                    
                   

|

  

  

  
  

, 

are called coefficient matrix and augmented matrix of system (2) respectively. 

The matrice 

  (

  

  

  
  

, 

is called the matrix-column of free members. 

 

 

https://www.revolvy.com/topic/Coefficient%20matrix&item_type=topic
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Kronecker-Capelli Theorem 
 

A system of linear equations (2) is consistent if and only if the rank of the 

coefficient matrix is equal to that of the augmented matrix:                
In this case the number   is called the rank of system (2). 

A system of linear equations (2) is called homogeneous, if  

              

The homogeneous system is consistent always. 

If the rank of consistent system equals the number of unknowns (   ) then 

the system is determined. 

If the rank of consistent system is less than the number of unknowns (   ) 

then the system is non-determined. 

 

1.5.2. System of Linear Equations with Non-Zero Determinant 
 

Let a system of n linear equations with n unknowns be considered: 

{

                       
                       
                
                       

                                          

If the determinant of coefficient matrix for this system doesn’t equal zero 

  |

                  

                  

                    
                   

|     

then the system is determined. 

 

Cramer’s Rule 
 

If the coefficient matrix   is regular, then the system (3) is consistent and has 

a unique solution, which is represented by the formula: 

   
  

 
            

where    is the determinant that can be get from a determinant   if one replaces the 

elements of the  -th column, respectively, with elements of the column of free 

members. 

If             , then the system (3) becomes homogeneous and 

has only a trivial solution 
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Matrix Method 

The system (3) can be written in an equivalent matrix form 

                                                                        

where   is the coefficient matrix of the system,   (

  

  

  
  

, is the matrix-column of 

free members,   (

  

  

  
  

, is the matrix-column of unknowns. 

The solution of the matrix equation (4) has the form  

        
where     is the inverse matrix of  . 

 

1.5.3. Gauss' Method 

 

The Gauss’ method consists in the sequential exclusion of unknowns.  

There is one-to-one correspondence between the elementary transformations 

of the linear system and linear row operations on the augmented matrix. 

The system is reduced to the row echelon form with the help of elementary 

transformations the augmented matrix (when            

{
 
 

 
 
                                     
                                              
                                                         
                         
                                                                          

                              

or to the triangle form (when            

{
 
 

 
 

                             
                                      
                                                 

                         
                                                                   

                              

System (6) has a unique solution, since    . It is received sequentially, 

finding    from the last equation,        – from the penultimate etc., moving from 

the bottom up, find all unknowns. 

System (5) has an infinite number of solutions. 

At the same time, variables                are called free. We can give 

them arbitrary numerical values. To obtain the solution of (5) we transfer the free 
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variables to the right-hand part of equations. Then using the method of back 

substitution we represent the main unknowns               as a linear 

combinations of               . Obtained solution is called the general 

solution of the system. 

If, after the reducing a system to a row echelon form, it contains an equation 

of form    , where      then the system is inconsistent. 
 

 

2. TASKS 
 

І. Solve the problems. 

 

1. Let    (
   
   
   

+  Find a matrix B, such as      . 

2. Find the sum of matrices       , if    (
   
   
   

+  

3. Find a value of the matrix polynomial          , if   (
   
   
   

+  

4. Solve the matrix equation          where 

  (
      
      
        

+           (
         
         
           

+  

5. Let    (

          
            
        

    
  
     
      

                                

)  Find a matrix  , such as      . 

6. Find a value of the matrix polynomial          , if 

  (
      
        
       

+  

7. Solve the matrix equation          where 

  (
      
        
        

+           (
     

        
     

+            (
     
        
        

+  

8. Solve the matrix equation          where 

9. Solve the matrix equation           where 
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  (
           
         
         

+           (
           
       
           

+  

10. Find a value of the matrix polynomial              , if  

  (
        
      
         

+       (
         
         
            

+ 

11. Find such unknown matrix elements x and y as        where 

  (
  
  

*         (
  
  

)  

12. Find a value of the matrix polynomial                 if 

  (
      
    
      

+       (
   
   
   

+  

13. Solve the matrix equation          where 

  (
      
    
      

+           (
   
   
   

+    (
   
   
   

+  

14. Find such unknown matrix elements x and y as        where 

  (
     
   

)      (
  
  

)  

15. Find a value of the matrix polynomial                  if 

  (
         
           
         

+       (
         
       
        

+  

16. Find the sum of matrices       , if   (
      
        
        

+  

17. Solve the matrix equation          where 

  (
   
   
   

+           (
       
         
       

+  

18. Find a value of the matrix polynomial            , if 
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  (
      
    
      

+  

19. Find such unknown matrix elements as  

(
        
        
      

+  (
      
        
        

+  (
       
         
       

+  (
         
     
         

+  

 

20. Solve the matrix equation           where 

  (
       
         
       

+           (
       
         
       

+  

21. Find a value of the matrix polynomial                  if 

  (
       
       
         

+       (
         
           
         

+  

22. Solve the matrix equation             where 

  (
    
      
      

+           (
         
       
         

+  

23. Find the sum of matrices        , if   (
            
          
        

+  

24. Find a value of the matrix polynomial              , if 

  (
      
    
      

+  

25. Solve the matrix equation            where 

  (
      
      
    

+           (
      
    
      

+  
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ІІ. Calculate the determinants. 

 

1. 

3112

2031

0221

2101









. 2. 

5877

2440

1244

3036

. 3. 

3562

2355

4623

4273









. 

4. 

4531

2332

4321

2753


. 5. 

1032

2103

3210

0321

. 6. 

1234

2143

3412

4321









. 

7. 

641641

27931

8421

1111









. 8. 

2340

5444

10728

0278




. 9. 

5032

0126

2112

4332







. 

10. 

8926

3120

1025

2413







. 11. 

2104

1211

3102

0311







. 12. 

0121

1012

1401

1421




. 

13. 

3214

2143

4321

1432

. 14. 

1311

2242

3211

1124





. 15. 

4011

1315

2824

1402







. 

16. 

1492

2563

1032

3121


. 17. 

5226

1232

1324

0348







. 18. 

1234

2143

3412

4321






. 

19. 

7517

6642

1735

3421







. 20. 

3121

1243

1111

2132

. 21. 

6725

13410

1225

1402









. 

22. 

1978

0171

4253

02140




. 23. 

2130

6391

2614

4302


. 24. 

5032

4332

0126

2212







. 
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25. 

5073

1311

2624

5021









. 

  

 

ІІІ. Solve the problems. 
 

1. Solve the inequality: |
   
   

|     

 

2. Solve the equation: |
   
   
   

|     

 

3. Prove the identity: |
           

           
|  

 

 
   

 

4. Solve the inequality: |
      

  
 

   

|     

 

5. Prove the identity: |
  

 

 
   

 

 

    
 

 
   

 

 

|  
 

 
   

 

6. Solve the inequality: |

 

   

 

   
   

 

 

 

|      

 

7. Solve the equation: |   
       

  
|     

 

8. Solve the equation: |
       
     

|     

 

9. Solve the inequality: |
    

 
 

   

|     

 



17 

 

10. Prove the identity: |
   

 

  
   

 

 

   
 

 
   

 

  

|  
 

 
   

 

11. Solve the equation: |
         
      

|     

 

12. Solve the equation: |
    

       
|     

 

13. Solve the equation: |
|   |    
    

|     

 

14. Solve the equation: |
    
    

    
|     

 

15. Solve the inequality: |
     
    

|     

 

16. Prove the identity: |

        
      

 
       

 
 

    
 
     

 
  

|      

 

17. Solve the equation: |
          

    
|     

 

18. Solve the equation: |
          
      

|     

 

19. Solve the equation: |
          

          
|     

 

20. Solve the equation: |
        
       

|     

 

21. Solve the inequality: |

 

   

 

   

 

 
 

|     
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22. Solve the equation: |
      

      
|   

 

 
  

 

23. Solve the inequality: |
        
   

|      

 

24. Solve the equation: |
   
     

|      

 

25. Solve the equation: |
                  
                  

|      

 

 

ІV. Find an inverse matrix for the matrix  : 

a) by method of adjoint matrix; 

b) by the elementary transformation method. 

 

1. 















103
211
021

A . 2. 




















376
231
253

A . 3. 















435

131

223

A . 

4. 












 


1000
20100
302010

A . 5. 

















161
141
121

A . 6. 

















506
302

111
A . 

7. 




















123
112
113

A . 8. 












 


121
112
111

A . 9. 














112
201

113
A . 

10. 




















131
220

141
A . 11. 




















222
321
215

A . 12. 




















411
521

211
A . 

13. 

















113
211
112

A . 14. 












 


361
251
112

A . 15. 



















221
113
211

A . 

16. 

















114
315

213
A . 17. 





















321
321
321

A . 18. 




















212
112

211
A . 

19. 



















113
120
103

A . 20. 


















210
012
120

A . 21. 



















112
221
012

A . 
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22. 














212
101

023
A . 23. 













 


321
022
211

A . 24. 












 


102
310
321

A . 

 
25. 
















221
103
212

A . 
 

 

V. Find the rank of the matrix  : 

a) by bypass minor method; 

b) by the elementary transformation method.  

1. 




















101241
5721
1201
4321

. 2. 





















62051
281035
42413
10221

. 
3. 















12963
8642
4321

. 

4. 














1120
3300
2234

. 5. 














00402
02010
00201

. 6. 














6213
6132
6321

. 

7. 














0300
4001
0020

. 8. 














43121
86243
43121

. 9. 















11835
01212
13451

. 

10. 





















361046
32224
34615
02431

. 11. 




















2321
6301
4010
2311

. 
12. 




















86410
01403
85013

. 

13. 


















13630
23212
22211

. 
14. 





















51341
84440
71583
30231

. 

15. 

















1201
1030

0221
. 

16. 


















18100
3203
0450

. 17. 

















14521
03511
11010

. 18. 














0101
0234
7135

. 

19. 





















101353
8741
4420
2311

. 20. 






















4058
0201
2031

2089

. 

 

21. 




















630
654
333

321

. 

22. 

















404610
31202
06651

. 
23. 





















52810
23105
3125

1480

. 24. 






















6123
4911
21945
21034

. 
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25. 






















8628
3303
1781

26410

. 

  

 

VI. Solve the system of linear algebraic equations: 

a) by Cramer’s rule;  

b) by matrix method. 

 

1. 










.1z6y3x
;0z7yx5
;3z3yx2

 2. 










.2zyx
;2zy3x2
;6z4y5x3
 

3. 










.1z4yx2
;2z5yx
;1z2y9x4

 4. 










.2z3yx
;8z2yx5
;7z2y2x
 

5. 











.1z4yx
;6z7y3x2

;1z2yx
 6. 











.2z2y2x
;1z3y2x2
;5z2yx3
 

7. 











.1z2y2x3
;3z2y5x

;2z4y3x2
 8. 











.1zy3x2
;0z2y2x
;1zy4x3

 

9. 










.1zyx
;1zy2x

;2z4y5x2
 10. 











.5zy3x3
;5z2y5x
;5zy3x2
 

11. 











.7z5y3x2
;0zyx

;0z2y5x4
 12. 











.2z4yx5
;4z3y2x
;3z2y3x2
 

13. 










.7z2y3x2
;2zy5x3
;1zy2x

 14. 










.1z2y3x3
;5z3yx

;1z3y5x2
 

15. 











.3z3y6x
;8zyx2

;1z2y5x
 16. 











.1z3yx
;2z5yx2
;2z2y5x3
 

17. 










.4zy2x3
;2z3yx3
;0z2y3x
 18. 











.4z2y2x3
;0z4y2x
;1z3y3x2

 

19. 










.1z3y2x3
;2z3yx
;1zy5x2

 20. 











.1z3y3x
;4z2y2x3

;0z4y3x2
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21. 











.1zy3x2
;4zy3x

;1z2y4x3
 22. 











.2z2y2x
;0z4y2x3

;2zyx2
 

23. 










.1z3y2x3
;6zy5x2
;6z2y4x

 24. 











.1z2yx3
;5z3y4x2

;2z2y2x3
 

25. 











.1z4y3x6
;1zy3x

;1z7y4x2
 

 

 

VII. Solve the system of linear algebraic equations by Gauss' method. 

1. 














.4xx3x2x
;6xxx3x2
;4x2xxx3

;1x3x2xx

4321

4321

4321

4321

 

 

2. 














.1xx2xx2
;5x2xx3x3
;0x2x4x2x

;6xxx3x2

4321

4321

4321

4321

 

3. 













.5x2xx3x
;0x4x3x2x2

;3x3xx4x4
;3x4xx2x

4321

4321

4321

4321

 4. 














.4x6x2x2x2
;2x2xx2x

;4xxxx3
;1x4x2xx

4321

4321

4321

4321

 

5. 














.5x2xx2x
;1x4x5xx

;1x4x5x3x2
;2xx3xx

4321

4321

4321

4321

 

 

6. 














.5xx6x5x3
;3x5x4x

;2x3xx2x
;4x2x4x3x2

4321

431

4321

4321

 

7. 














.10xxxx
;10x4xx5x2

;2x5x3xx
;0x4x3x2x

4321

4321

4321

4321

 8. 













.6xxx2x3
;11x2x3xx2
;2xx4x2x

;1x5x2x3x2

4321

4321

4321

4321

 

9. 














.6x2x2xx
;5xxx5x3

;1xx4x3x
;0x2x3x4x2

4321

4321

4321

4321

 10. 













.0x3x2x3x2
;1xx4x2x2
;1xx5x2x3
;7x4x2xx2

4321

4321

4321

4321

 

11. 













.3x2xxx2
;1x6x2x2x3

;3x7x2x6x
;1x4xx5x2

4321

4321

4321

4321

 12. 














.3xxx2x3
;2x2x3x4x

;1xx3x2x2
;3x2x5xx3

4321

4321

4321

4321

 

13. 













.4x2x3xx4
;3x7xx2x2
;2x2x3xx2
;1x5x4x3x4

4321

4321

4321

4321

 14. 













.7xx4xx
;1xxx2x3
;1x2x3x5x
;0xx2x3x2

4321

4321

4321

4321
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15. 













.2x4x3xx3
;0x2x2x2x
;1x6xx4x2
;6x4x3xx

4321

4321

4321

4321

 16. 














.0x2x3xx
;2x4x2xx
;2x4x2xx

;1xx3x2x

4321

4321

4321

4321

 

17. 













.2xxx4x
;1x2x4xx

;6x4xx3x2
;2x2x4x2x

4321

4321

4321

4321

 18. 














.1xx3x2x
;1xx2xx3
;1xx4xx3

;1x2x2xx2

4321

4321

4321

4321

 

19. 














.1x2x2xx
;0xx2xx

;2x2x4xx2
;1xxx2x

4321

4321

4321

4321

 20. 













.1xx4xx3
;2x3x4xx2
;1x2xx2x2
;2xx2x2x3

4321

4321

4321

4321

 

21. 













.2xx4x3x4
;2xx2xx2
;2x2xx3x2

;2x3x2xx

4321

4321

4321

4321

 22. 














.0x2x3x2x
;1xx2xx

;2x2x2x2x
;2x2x4x3x2

4321

4321

4321

4321

 

23. 













.0x2x2x4x3
;0x4x3x2x
;0x2x4xx2
;4x4x3xx2

4321

4321

4321

4321

 24. 













.2xx2x3x
;2x4xx2x2

;1x2xxx2
;2x2x3x2x

4321

4321

4321

4321

 

25. 














.2xxx3x2
;1x4x3x2x2
;2x4xx2x3

;6x4xx2x3

4321

4321

4321

4321

 

 

 

VIII. Solve the system of linear homogeneous equations. 

 

1. 











.0xxx3x2
;0xx2x3x

;0x3xx2x

4321

4321

4321
 2. 











.0xx2x6
;0x2xx4
;0xx3x2

321

321

321
 

3. 















.0xxx2xx3
;0x5x5x5x7x

;0xxxxx2
;0xxxx2x

54321

54321

54321

54321

 
4. 











.0x2xx
;0xxx2
;0x3x2x

321

321

321
 

5. 














.0xx3x2x
;0x2xxx3

;0xx2xx
;0xx3x2x2

4321

4321

4321

4321

 
6. 











.0xxx
;0x3xx2
;0xx2x3

321

321

321
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7. 











.0x5x5x2x
;0xx2xx

;0x4x3x

4321

4321

431
 

 

8. 










.0x2x4x3
;0x3x5x2

;0xx2x3

321

321

321
 

9. 















.0xxxx2
;0x2xx2x3

;0xxx
;0xx3x2x2

4321

4321

432

4321

 
10. 











.0xxx
;0x5x3x2

;0x2xx3

321

321

321
 

11. 















.0xxx2x
;0x6x2x4

;0x3xx2
;0xxx

4321

432

432

321

 
12. 












.0xx3
;0x2xx

;0x2x

31

321

21
 

13. 















.0xxx2
;0x2x2x2

;0xx2x2x
;0xxx

432

421

4321

421

 
14. 











.0x4x3x5
;0xx3x

;0x2x2x3

321

321

321
 

15. 














.0xx2x3x3
;0x3x3x2x

;0xxx2x2
;0x2x2x2x

4321

4321

4321

4321

 
16. 











.0x3x7x6
;0x2x3x
;0x2x5x3

321

321

321
 

17. 















.0xxx
;0x2xx2x3

;0xxx
;0xx2x

421

4321

432

421

 
18. 











.0x3xx2
;0xx3x2
;0xx2x3

321

321

321
 

19. 














.0x2x2x3x6
;0x2x3x3x2

;0xx2x6x4
;0x3xx3x2

4321

4321

4321

4321

 
20. 











.0x4xx4
;0x2xx2

;0x2xx

321

321

321
 

21. 















.0x2x4x3x2
;0x4x2xx4

;0x3xxx
;0xx3x2x3

4321

4321

4321

4321

 
22. 











.0xx4x3
;0x3x2x

;0x2x3x2

321

321

321
 

23. 















.0xx4x4x
;0x3x2x2x3

;0xx3xx2
;0x2xx3x

4321

4321

4321

4321

 
24. 











.0xx2
;0xxx2

;0xxx

32

321

321
 

25. 















.0xxxx
;0x5x3x3x3

;0x2xx2x2
;0x3x2xx

4321

4321

4321

4321
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ІХ. Investigate the system for consistency and find its solutions. 

 

1. 











.5x12x15x3
;3x8x10x2

;1x4x5x

321

321

321
 2. 











.1x4x3x
;3x6x9x
;1x2x3x

321

321

321
 

3. 










.4x22x25x12x11x2
;2x5x4x3x2x
;1x9x7x5x3x

54321

54321

54321
 

4. 














.0x3xx2x
;0x2x3xx

;3/4xx7x4x4
;0xx3x2x2

4321

4321

4321

4321

 

5. 










.3x6x4x7x5
;5x3xx4x7
;2x4x2x5x3

4321

4321

4321
 

6. 














.1xx2x3x
;0xx2xx
;0xxxx2
;0xxx2x4

4321

4321

4321

4321

 

7. 















.3xx2x4x2
;0x3x4x4x4

;0x2xx4x2x
;1xx3x2x

5431

5432

54321

5421

 8. 














.8x2xx
;4x2xx2
;10xx6x3
;2x3x5x2

321

321

321

321

 

9. 















.4x2xx2x2
;2x4x3x4x2

;0x3xxxx2
;1xx2x3x

5432

5431

54321

5432

 10. .

.3x2x2x3x
;10xx2x3x3

;2xxxx2
;7xxx2x

4321

4321

4321

4321















 

11. 















.3xxxx3x
;2x3xx3x3x3

;0xxx3x
;1x2xx2x2

54321

54321

5321

5431

 12. 














.4x2xx2x2
;0x2x3x2x

;3xxx2x3
;2xx3xx2

4321

4321

4321

4321

 

13. 















.3xx4xxx
;1xx7xx3
;1x2x4xx2

;2xx2x3x

54321

5321

4321

5431

 14. 















.5x2x4x3x
;5x2xx3

;5xxx2x
;0xx3xx2

4321

321

4321

4321

 

15. 















.2x3x3x3xx
;2xxx3xx3

;1xx2x2
;0x2xx3xx

54321

54321

541

54321

 16. 














.1x2x2x2x
;4x2x2xx3

;5x3xxx2
;1xx3x2x

4321

4321

4321

4321

 

17. 















.3xx5x3xx
;2x3x3x3x3x

;0xx4x
;1x2xx3x2x

54321

54321

542

54321

 18. 















.1x6x2x5x5
.1x2xx

;1x2xx3x2
;0x4xx2x3

4321

421

4321

4321
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19. 















.3xxxx2
;0x3xx8x3x2

;2x2xx4x2
;1xx4xx2

5421

54321

5432

5321

 20. 















.0x3x2x
;2x3x4x3

;1x2xx2
;1x3x2xx

421

331

321

4321

 

21. 















.2xx3x3
;0x3xx2x3

;1xx2xx3
;1x2xx

431

4321

4321

432

 22. 















.1x3xx2
;1x5x5x2x2

;1xx2x
;0x4x3xx2

431

4321

432

4321

 

23. 















.1xxx3x
;0x7xx3x3

;1x4x3x
;0x3xx2

4321

4321

421

431

 24. 















.1x2x3x
;1x6x9x3x2
;0x4x6x2x

;1x2x3xx

432

4321

4321

4321

 

25. 















.3x2xx3
;0x4x4x3x5

;1xx2x2x
;0x3x2xx4

421

4321

4321

4321
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