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     𝑃 , 𝑃 , . . 𝑃 .    
   |𝑃 |,|𝑃 |,..|𝑃 |. 

      (    
) 

) |𝑃 𝑃 | = |𝑃 | + |𝑃 | − |𝑃 𝑃 | 
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)   n     :                                                                   |𝑃 𝑃 . . 𝑃 | = |𝑃 |+|𝑃 | + ⋯ + |𝑃 | − |𝑃 𝑃 | + |𝑃 𝑃 | + ⋯ |𝑃 −𝑃 | + |𝑃 𝑃 𝑃 | + |𝑃 𝑃 𝑃 | + ⋯ |𝑃 − 𝑃 − 𝑃 | − ⋯ +− − |𝑃 𝑃 … 𝑃 |. 
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 № 3. 
 

Ц :   , ,  . 
 

   

       ё  . 
М   ,     ё  

. 
       𝑃  ,    
 𝜎 = { , 𝑃 | = , … , ; = , … , } . 

А  𝑀;  𝜎  ,    𝑀   
    𝑃  . 

  A    f  , 

   : 
1.     , 

2.     f,  
:  

1)  = ., 

2)      A  
 , . .   = =  , 

3)     𝐴   
( ) −  , . .   − =− = . 

  ,  A     f. 
     .  
    . 

 ,    , ,  
    . 

У  1.       
. 

У  2.        
   . 
У  3.   A   f  afx = b 

   x ,  ,   a  bA. 

У  4.   A   f  yfa = b 

   y ,  ,   a, bA.  



 19 

:  a  bA  afx= b   
    αA,   yfa= b     

  βA.   f   A ,  α  
  β. 

У  5.  a –   A  f, 

  a f x = a f y  x = y. 

 

  . 
  A     

  f,   
1.  f , 

2.  f , 

3.  ,  , : afx = b 

 yfa = b. 

 

,     

 

1.   .  
2.   .  
3.  , ,  .  
4. , , .  
5. .  .  
6.   . 
7.  .  
8.  .  
9.  . 
10.   .  .  

 .  
11.      .  
12.     .  
13.  .  
14.     .  
15.   .  

 

   
 

 1. (  ) 

1. ,         𝛿𝑅= ∅ ⇔ R = ∅ ⇔  𝜌𝑅 = ∅. 

2. ,      δ(R-1 )=ρR, ρ(R-1) )=δR. 
3. ,        𝛿 𝑅 ∘𝑅 = 𝑅− 𝜌𝑅 𝛿𝑅 . 
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4. ,    𝜌 𝑅 ∘𝑅 = 𝑅 𝜌𝑅 𝛿𝑅 . 

5. Д , :     𝛿𝑅− = 𝜌𝑅, 𝜌𝑅− = 𝛿𝑅  . 

6. , :     δR≠∅⇔ R ≠∅⇔ ρR≠∅. 

7.    R ,  δR ≠ ∅  ρR = ∅ ? 

8.    R≠∅ ,  δR=∅  ρR=∅? 

 

 2. (  ) 

1. Д , х х : 𝑅 𝑅 − = 𝑅− 𝑅− . 

2. ,            𝑅 𝑅 − = 𝑅− 𝑅− . 

3. Д , х х :  𝑅 ∘ 𝑅 − = 𝑅− ∘ 𝑅− . 

4. Д , :     𝛿𝑅− = 𝜌𝑅, 𝜌𝑅− = 𝛿𝑅 . 

5. ,        :            𝑅 𝑅 − = 𝑅− 𝑅− . 

6. ,            𝑅 𝑅 − = 𝑅− 𝑅− . 

7. ,     :   (R-1)-1=R. 

8. Док т , то дл  л х н н х отно ен :    𝑅 𝑅=𝑅 𝑅= R. 

 

 3. (  ) 

1.  φ: A⟶A –   A.  ,  φ−  – 

  A. 

2.  φ: A⟶B –   . , :           φ−  –     B  A. 

3.  φ: A⟶B –   . , :     φ− ∘ φ = iB. 

4. ,         A  B  
  A  B    ,  =  . 

5.          . ,     
 . 

6.          .      
 ? 

7. ,         A  B  
  A  B    ,  =  . 
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8.          .        \  ? 

 

 4. (  ) 

1.  A={e},  e –    
   f,  . 

2. ,   N    . 
3. ,   A={-1, 1},  1  -1 –  ,  

 . 
4. ,   Z      

. 
5.   3.   A   f 

 afx = b    x ,  
,   a  bA. 

6.   2.       
    . 

7.   1.      
 . 

8.   4.   A   f 

 yfa = b    y ,  
,   a, bA. 

 

 № 4. 
 

Ц :   , ,  . 
 

   

       ё  . 
М   ,     ё  

. 
       𝑃  ,    
 𝜎 = { , 𝑃 | = , … , ; = , … , } . 

А  𝑀;  𝜎  ,    𝑀   
    𝑃  . 

  A    f  , 

   : 
9.     , 

10.     f,  
:  
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4)  = ., 

5)      A  
 , . .   = =  , 

6)     𝐴   
( ) −  , . .   − =− = . 

  ,  A     f. 
     .  
    . 

 ,    , ,  
    . 

У  1.       
. 

У  2.        
   . 
У  3.   A   f  afx = b 

   x ,  ,   a  bA. 

У  4.   A   f  yfa = b 

   y ,  ,   a, bA.  

:  a  bA  afx= b   
    αA,   yfa= b     

  βA.   f   A ,  α  
  β. 

У  5.  a –   A  f, 

  a f x = a f y  x = y. 

 

  . 
  A     

  f,   
4.  f , 

5.  f , 

6.  ,  , : afx = b 

 yfa = b. 

 

,     

 

1.   .  
2.   .  
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3.  , ,  .  
4. , , .  
5. .  .  
6.   . 
7.  .  
8.  .  
9.  . 
10.   .  .  

 .  
11.      .  
12.     .  
13.  .  
14.     .  
15.   .  

 

   
 

 1. (  ) 

1. ,         
  . 

2. ,  -     
   .  

3.   ,    [0, 1]    
   , ?  
4.   ,    [0, 1]    
   ,  ?  
5. ,      

 . 
6.        

     ? 

7.         
  ? 

8.        
.   . 

 

 

 2. (  ) 

1.   5.  a –   A  
f,   a f x = a f y  x = y. 
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2.   Z       
 a + x = b  y + a = b. 

3. ,   Z    . 
4.   A   f    

.    e1,   : αfe1 = 

α     αA. 

5.   A  ,   , 
  ,   . 

,   A     
 . 

6.   A   n-    1.   A 

     
 ? 

7.       ? 

8.       
? 

 

 3. (  ) 

1.          
 ?  .  

2.            
?   . 

3.          
  ?   . 

4.          
  ?   . 

5.         
  ?   .   

6.         
  ?   . 

7.         
     ?   

. 
8.          

      
?   . 
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 :    ,    , 
    ,  ( ) , 

 .      . 

 В ,    . 

1.      . 
2.    . 
3.   . 
4.  ( ) . 
5.   -   . 

 

   

 

     𝐺 =< 𝑉, 𝐸 >,  𝑉-  , 𝐸-  .  ∈ 𝐸, = ,  ,  
 -  ,    -  .    

 ( ),     : [ , ].  
      ,     

 – .      ,   
  – . 

     ( ),  , 
          ,  

,      ,   – 

 .    -1  ,  
  ,  1 ,   .  

      1. « » 
 -   , ,  - 2. 

    𝐺 =< 𝑉 , 𝐸 >  ,            𝐺 =< 𝑉, 𝐸 >,    𝜑: 𝑉 → 𝑉  ,   
  , . .       𝐺 ,  

        𝐺 . 

    𝐺 =< 𝑉, 𝐸 >  ,  𝐺 =< 𝑉 , 𝐸 >      , 

      𝜑: 𝑉 → 𝑉 ,  
      𝐺   𝐺 ,       𝐺      𝐺.  
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    𝐺 =< 𝑉, 𝐸 >, 𝐺 =< 𝑉 , 𝐸 >  
 𝐺 ==< 𝑉 𝑉 , 𝐸 𝐸 >. П      𝐺 ==< 𝑉 𝑉 , 𝐸 𝐸 >. 

  𝐺 =< 𝑉 , 𝐸 >    𝐺 =< 𝑉, 𝐸 >,  
  𝑉 ⊂ 𝑉  𝐸 ⊂ 𝐸 . 

    ,      
  ,   ( )  .  
 ,   ,  .  

    ,    . 

  𝐺 =< 𝑉 , 𝐸 >    𝐺 =< 𝑉, 𝐸 >,  
  𝑉 ⊂ 𝑉  𝐸 ⊂ 𝐸, ,    𝑉  

   𝐺,        𝐺  ( . . 𝐸  

     𝐸     𝑉 ). 

  ,       , 
  ( ) . 

   ,      
  ,   . 

      -   . 
 П   𝐺 =< 𝑉, 𝐸 >, 𝐺 =< 𝑉 , 𝐸 >   𝐺 =< 𝑉 , 𝐸 >,  𝑉 =  𝑉 × 𝑉    (< , >, < , >    

 𝐸     ,   ( , 𝜖𝐸  = ,  =   
( , 𝜖𝐸  . 

 К   𝐺 =< 𝑉, 𝐸 >, 𝐺 =< 𝑉 , 𝐸 >   𝐺 =< 𝑉 , 𝐸 >,  𝑉 =  𝑉 × 𝑉    (< , >, < , >    
 𝐸     ,   ( , 𝜖𝐸,  =   

( , 𝜖𝐸  . 
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   ,   . 

 

1) 

 
 

 

2) 



 27 

 
3) 

 
4) 

 
 

5) 

 
 

6) 

 
 

 

 

 

7) 



 28 

 
 

8) 

 
 2.          

  ,       
. 

1) 

 
2) 

 
3) 

 
 

4) 

 
 

 

5) 



 29 

 
 

6) 

 
 

 

7) 

 
8) 

 
 

 3.        
. 

 

 

 

 

 

 

 



 30 

1) 

 
2) 

 
 

3)  

 
 

4) 

 
 

 

 

 

 

 

 

 

 

5) 



 31 

 
 

6) 
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8) 

 
 

 4.   3      , 
  ,     . 
 5.    ,    2. 
 6.   ,    1,      

,    . 
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 Ц :       
 , . 

 ,    . 

1.     .    . 
2.  ,  . 
3.     .  
4.  .    . 
5.    . 
6. , ,  . 

 

   

     в оответ тв е некото ое ло 
(    ),    .  
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 ,    ,   
.  ,    ,   

.   ,       ,  
      . 

         
    .   

    .  
     . 

,      , 
 . ,     

 ,  .  

 

 

 ,     

 1. 
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   9   1    
  .      

,        ,  
  .     

 1,  – 2,  -3  . .    .  
     17. 

 

 2 

  9  2      
     1   2,  ,  

  . 

1 – 2; 

1 – 8 – 2; 

1 – 8 – 4 – 5- 6 -2; 

1 – 8 – 4 – 5 – 6 – 7 – 3 – 2.   

     . 

 

  3 

  ,      x   
   6.     6   ,   

  y  . 

               2                  7  

                       1                  6       8            3 
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2 

3 
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5 

6 
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2 x 

4 5 6 
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                                 4                   7 

 

                       4          5       6                 8 

                                    4                  9  

 4 

4.1.      9  4    
   :  

 11.     13  1.   
  6, =  .    

  = , = , = , = , =, = , = , = , = , = , = , = ,= , =  .     11, 
   𝐺 = .     

 6, . .     𝑟 𝐺 = .    , 
    11  14,   – 1 

 13. 
4.2.     11  : 
)  : 11, 14, 2, 7, 9, 10, 1, 13, 3, 15, 4, 8, 5, 6, 12; 
)  : 11, 14, 15, 2, 4. 3, 7, 8, 12, 9, 5, 10, 6, 13, 1. 
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