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 «     »
    .   -
      

     -
.      10 .

  (10     )
     

   ,   
   .    -

       -
  ,   .     ( -

     ),   
   ,    . 
  ,    

  .
     . 

    :

V = (N*k) div 100,

V –    ( V=0  -
 ),

N –      ,
k –      (   -
 0..99),
div –  .

      -
 .     10 

   118 .   
   .

      1.
    ,     

1  . .     : 
. – :     -
, 2004. – 233 .
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 ,  .  -
   :

1)   –  ;
2)  –  ;
3)  –  ;
4)    –  ;
5)   , 

 –  ;
6)  –  ;
7)   –  .
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  ,    -

  .    10 : 4   -
      (  ), 3  

 , 3      .

     , -
  .     -

    .
      :

1)   « », « »   . .  
;

2)   «    , »  
.

      
(    )
( .  «2.  »  2)

      
,   ( ),   -

  .     
 .      -
     (  )

/      ( ).
    -

3,        ,  -

2  . .     : 
. – :     -
, 2004. – 262 .

3 «       » –
 «  ».   ( . 1285-1349), 
- , .
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    . -
      (  

),        -
.     

.

1. ,    , .
: M = { }. : Z(x)  «x 

 », D(x)  «x –  ».
: x (Z(x) D(x))

2.     .
: M = {  }. :

Z(x)   «x – », O(x)  «x  », C(x)  «x -
 ».

: x (Z(x) O(x) & C(x))

3.   .
: M = { }. : S(x)  «x – -

», E(x)  «x –  ».
: x (S(x) E(x))

4.    ,   .
: M = { }. : D(x)  «x – -

», C(x)  «x – ».
: x (C(x) D(x))

5.      .
: M = { }.   – .

: A(x,y)  «x y».
: A( , ) & A( , )

6.      .
: M = { }. : T(x)   «x – »,

O(x)  «x – », S(x)  «x – ».
: x T(x) & O(x) & S(x)
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7.     .
: M = {  }. : T(x)

 «x – », C(x)  «x – ».
: x (T(x) C(x))

8.       .
: M = { }. : B(x)   «x – »,

L(x)  «x –   ».
: x (B(x) L(x))

9.      .
: M1 = { }, M2 = { }. : A(x, y)

 « x     y». « »  « » –
.

: A( , )

10.    25       , -
    50      50 

25.
: N =  . : O(x,y,z)  «x

  y  z». 4

: x (O(x,25,0) ~ O(x,50,0) O(x,50,25))

11.  – .
: M = { }. : B(x)   «x – »,

G(x)  «x – ».
: x (B(x) G(x))

12.     .
: M = { ,   }.

: L(x)   «x – », B(x)  «x  -
 ».

: x (L(x) B(x))

4        
 : «x   25», «x   50», «x  -

  50    25».



10

13.      .
: M = { }. : B(x)   «x – -

», G(x)  «x  ».
: x (B(x) G(x))

14.    .
: M = {  }. :

B(x)   «x – », G(x)  «x –  ».
: x (B(x) & G(x))

15.     . M – -
   (0, 1, 2,…),  S(x,y,z)
P(x,y,z)    «x + y = z»  «x y

= z» .
 ,  M    ,

   :
1) x = 0;
2) x = 1;
3) x –  ;
4) x –  ;
5) x = y;
6) x y;
7) x y;
8)  .

  ,    8,  -
  .    

     -
   (   ). -
 8   ,     

  .
 :
1) F1(x) = y S(x, y, y),  x+y=y  y  

 , x = 0;
2) F2(x) = y P(x, y , y),  x y=y  y  

 , x = 1;
3) F3(x) = y P(x, y, y);
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4) F4(x) = F1(x)& F2(x)&( y z (P(y, z, x)
(F2(y) F2(z)))), F1, F2 – ,   . 1  2;

5) F5(x, y) = z u (S(x, z, u) S(y, z, u));
6) F6(x,y) = z S(x, z, y);
7) F7(x,y) = z P(x, z, y);
8) x y z (S(x, y, z) S(y, x, z).

16.  f(x) –   , -
   [a, b].

1)  : M –  -
 , P(x, )  |x–x0|< , Q(x, )  |f(x) – A|< ,

R( ) >0. x0 –   
[a,b]; A –    .  -

   , A –  f(x) x x0,
 

x ((R( )&P(x, )) Q(x, )).
2)  : M –  -

 , P(x, )  |x–x0|< , S(x, ) 
|f(x)  – f(x0)|  < , R( ) >0. x0 –

  [a,b].    ,  f –
  x0,    
x ((R( )&P(x, )) S(x, )).

3)  : M –  -
 , P(x,x1, )  |x–x1|< , S(x, x1, ) -

 |f(x)  – f(x1)|< , R( ) >0, D(x) x [a,b].
   ,  f –   -

 [a,b]    
x1 x ((D(x1)&R( )&P(x, x1, )) S(x, x1, )).

 ,      -  ,
   «=» ( .  «2.4.3 ,

  »   ).

17.    
 ax2 +bx + c +  sin x = 0    .
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 :
x y z (x y & y z & z x & ax2 +bx + c +  sin x = 0 &

ay2 +by + c +  sin y = 0 & az2 +bz + c +  sin z = 0)

18.    
x, y z (D( , z) x = z y = z), D – 

: «      ».5

19.    
x (x a & x b f(x)  0)

: f   0,  ,   a
b.

 
(       -
 ; .    2.4.5–2.4.6)

   F   
 ,   F .

   –   -
. ,    ,   -

  ,    .
 , F  F1 F2,  -

    .  , 
F  ,   ,   -

    ,  
 .     F1 F2

 : F1 – , F2 – .

20.    ((P Q)& P) Q ?
,  ((P Q)& P) Q    -

5         ,  
.    : «  x y,

    x y».
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  P Q.  
   .    -

     .

((P Q)& P)  Q = 
(P Q)& P = 
P Q =  , P = 

Q =   (   -
  P)

Q = 

Q = 

  (Q =   Q =  ),
,      ((P Q)&

P) Q  ,   ((P Q)& P) Q  .

21.     ((P Q) & ( R Q)
& (T R))  (P T)?

. ,  ((P  Q)  &  ( R Q)  &
(T R)) (P T)     -

 P, Q, R T.

((P Q) & ( R Q) & (T R))  (P T)= 
(P Q) & ( R Q) & (T R)
= 

P T = 

P Q = , R Q = , T
R  = 
Q = , R Q = ,        

R =  (   -
  P T)

Q = , R = , R Q = 
 =  (  

  Q R)
  = .   -

!

P = , T = 
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  , ,   –
.

22.    ((P Q)& P)  (Q P) -
? ,   ((P Q)& P)  (Q P)

     
P Q.

((P Q)& P)  (Q P) = 
(P Q)& P = Q P = 
P Q =  , P = 

Q =   (   -
  P)

Q = 

Q = , P = 

   (Q =  P = ),  -
  ((P Q)& P)  (Q P) = , , 

   .

     F1 ~ F2 -
  - . F1 ~ F2 –   

 ,  F1 F2 . , -
  F1 F2 (  ), 

  ( .  2.1  2.26)

23.     ((P Q)&(R Q)) ~
((P R) Q) ?

. (P Q)&(R Q)  (  2.1,  17)
( P Q)&( R Q)  ( )  (Q P)&( Q R)
(   &) Q ( P& R)  (  

) Q  (P R)  ( ) (P R)  Q  ( -

6  . .     : 
. – :     -
, 2004. – 233 .
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 17) (P R) Q.  . -
, ((P Q)&(R Q)) ~ ((P R) Q)  .

      -
 ( P& Q)~( P  Q), P  Q ?

.  , P  Q , P = , Q = .
    P Q  -

 ( P& Q)~( P  Q)   ( & )~( ) = ( & ) ~
 = ~B = . ,  ( P& Q)   ~   ( P  Q)

.

24.   (P P). 
(P P) = .  P P = , , P =  .  

    P,    -
 . , (P P) .
    ,    ,  -

     , ,  -
 .

25.    X,Y, Z  ((X
(Y &Z))  ( Y  X)) Y ?

. ((X (Y&Z))  ( Y X)) Y =  (X  (Y&Z))
( Y X) = , Y =   1) X  (Y&Z)= , Y= ; 
2) Y X = , Y =   1) X = , Y&Z = , Y = ;  -

 2) Y =    1) X = , Z = , Y = ;   2) Y = 
Y = . , Y =     X Z

 ,   .

26. , A~B A~ B.
. A~B  (A&B) ( A& B).   -

,    , A~ B  ( A& B)
( A& B)  ( A& B)  (A&B). , A~B

A~ B.
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27.     ,  -
      ,    
.

: ( X& Y&Z)  ( X&Y& Z)  (X& Y& Z).

28. A B A, B  .
: A B  (A B) B.

29.       ,
    ,      – 

  .     ,  
  ?     

 ,      (
     ).

.   :
A  «   »; B  «   »; C

«   »; D  «   »; E  «
 ».

  ,    , -
 A&(B C)&(D E).   -

 ,     . 
(A&(B C)&(D E)) A (B C) (D E) A  ( B& C)
 (D& E).    .

30.       .
       -

:
1)   ;
2)   ;
3)    ,   ,  -

;
4)    .

 ,    . 
?
.   «  »  «

»   P G.
    : 1) P;
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2) G; 3) P G; 4) ( P G). ( P G)  =  
P& G =  P&G =        -

.

31.    «  »:
 ,    (A1 A2 … An) B -

     (A1 B)& (A2 B)&…&(An B).

.   (A1 A2 … An) B  ( , 
  , ,   ,

  ,   ,   
  ),  B , 

A1 A2 … An . ,  i (1 i n),
Ai   Ai B .  , 

(A1 B)&(A2 B)& &…&(An B) .
  .   (A1 B)&  (A2 B)&…

&(An B) . ,  i (1 i n),
Ai B .  , Ai  B  ,

, A1 A2 … An  , , (A1 A2 …
An) B .

  

32.     {{1,2}, {2,3}}   {1,2,3}?
,      {1,2} 

{2,3},    1, 2, 3.

33. ,    A n
,  - P(A)  2n .

      
n.

 . n=0,  A  P(A) =
={ }   .

 .    
  k ,     

  k+1 .
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A = {x1, x2,…, xk, xk+1} B = {x1, x2,…, xk}. 
 A,   xk+1, P(B).

 A, xk+1,   
 B,  xk+1. -

   A  ,  
P(B).    P(A)   2k + 2k =
=2k+1.        -

 .

34. ,    A B 
A (A B) = A.

 A ,   .
  x A. x A x A (A B)

(  A A (A B)) A A (A B). , x A
(A B) x A x A B X A  (x A x B) x
A A (A B) A. A (A B) = A.

35.       -
 ) {x| x  {1}}; ) {x | x  {1,2}}; ) {x | x  {1,2,3}};

) {x | x }.
: )  {1}, ; )  {1,2}, {1}, {2}, ;

)  {1,2,3}, {1,2}, {2,3},{1,3}, {1}, {2}, {3}, ; ) -
.

36.    A: ) A =
={{1,2}, {3}, 1}; ) A = {{1}, {2}, 1}; ) A = { , { }, { , { }}}.

: ) : A, {{1,2},{3}}, {{1,2}, 1},
{{3}, 1}, {{1,2}}, {{3}}, {1}, ; ) : A, {{1},{2}},
{{1}, 1}, {{2}, 1}, {{1}}, {{2}}, {1}, ; ) : A,
{ ,  { }}, {{ }, { ,  { }}}, { ,  { ,  { }}}, { }, {{ }},
{{ , { }}}, .

37.      , -
   : ) {1,2} ? {1,2, {1},

{2}}; ) {1} ? {1, {1,2}}; ) {1,2} ? {1, 2, {1,2}};
)  ? {1,2,{1},{ }}; )  ? {{ }}; )  ? { }.
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: ) {1,2}   {1,2, {1}, {2}}; ) {1}   {1, {1,2}}; ) {1,2}
  {1, 2, {1,2}}  {1,2}   {1, 2, {1,2}}; )  {1,2,{1},{ }};
) {{ }}; )   { } { }.

38.   : A B B C
A C.

x A x B (  A B) x C (  B C)
A C.  , A C.  A B,  x B,

 A  x C (  B C ). A C.

39. A B, A B, A\B, B\A, A, B   ) A={1,2,3},
B={2,3,4,5}, U = {0,1,…,9}; ) A={x | x   2}, B = {x| x

  3}, U = N –   .
: ) A B = {1,2,3,4,5}, A B = {2,3}, A\B ={1}, B\A =

={4,5}, A  = {0,4,5,6,7,8,9}, B={0,1,6,7,8,9}; ) A B =       {x | x
  2   3}, A B =  {x | x   6}, A\B ={x | x
  2     3}, B\A =  {x | x   3  
  2}, A = {x | x    2}, B  = {x | x  -

  3}.

40. , (A\B)= A B.
. x (A\B) x A\B  (x A x B)

x A x A B x A x A  (A B)  =  ( A A)
( A B)=U ( A B) x A B.

41.  X,  
: A\(A\X) = .

  A A\X A X =   -
X,      A,  -

  A, . . X = A.
      , -

   .     -
   ,    -

   ,     
 .      -
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 –      (
).

42.    
  : ) {2, 3, 5, 7, 11, 13, 17, 19};  ) { , , ,

, , , , }; ) [–2,3].
: ) {x | x –    20}; ) {x | x -

   « »}; ) {x | x [–2,3]}.

43.   A, B C ,  -
 A B, B C, A C.

  : A ={1}, B = {{1}}, C = {1, 2}.

44.  A\(B\C) = (A\B)  (A C).
. (    

  ,  X\Y = X Y    X 
Y.) A\(B\C) = A (B C) = A ( B C)) = (A B)  (A C) =
=(A\B)  (A C).

   «   …» 
:

1)    (  ,  
 ), . . ,    -

  ;
2)   ,    – -

  ;
3)    ,    -

 .
  ,   

 ,  -   .

45.   
(A\B) (A\C) = A\(B\C).

.
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(A\B) (A\C)

  
 

A\(B\C)

 ,      -
 (A\B) (A\C) A\(B\C)  . , -

 (A\B) (A\C) = A\(B\C)     .

46.   
A B C = (A\B) (B\C) (C\A) (A B C).

.      .

     (A\B) (B\C)
(C\A).
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    (A B C)  

,     (A\B)
(B\C) (C\A) (A B C)  

 ,   A, B C 
.
,      .
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A\B, B\C, C\A A B C  -
 A B C,    
  A B C.  , ,

 (A\B) (B\C) (C\A) (A B C) A B C.  
 .

x A B C. , x  (A\B) (B\C)
(C\A) (A B C).   , x A,    ,

    x B x C.
, x A;   : a) x B  b) x B.

 a. x B, x A\B , , x
(A\B) (B\C) (C\A) (A B C).  .

 b. x B.     :
b1) x C  b2) x C.

 b1. x B x C, x B\ , , -
, x (A\B)  (B\C)  (C\A) (A B C).  .

 b2. x C, x B x A, 
x A B C , , x (A\B) (B\C) (C\A)  (A B C).

 .

47. , A B C A B C.
.     
, . .   A, B C,  -

 A B C,   A B C ,
, A B C   A B C.

      
  .

    .
1)  , A B C A B C.  -

, A B C , , A B C. -
    ,  

 x A  , x B C. 
x  B    B. x B,

x A B.   , A B C,  x C , 
, x B C.    , x B, 

x B ,  , x B C.
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2)  , A B C A B C.  -
, A B C , , A B C. -

    ,  
 x A B  , x C. , -

x A B, x A ,  , x B C.   -
x B, x B , , x C.  -

.

48.  
A (B C) = (A B C)\(A B)\(A C)\(B C).

.      -
   .

  
B C

  
A (B C)

       
.

  
(A B C)\(A B)

  
(A B C)\(A B)\(A C)
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     (A B C)\
(A B)\(A C)\(B C):

 ,      -
A (B C)  (A B C)\(A B)\(A C)\(B C)  . -

,      .

49.  
A (B C) = (A B) C.

.     
, . .   A, B C,  -

   A (B C)  (A B) C  .
      

  .
    , -

       .
1.    . A (B C) = (  )

(A\(B C))  ((B C)\A) = (A (B C))  ((B C) A) =      (  -
)  (A ((B C) (C B)))  (((B C) (C B)) A).

   (A ((B C) (C B))) 
(((B C) (C B)) A).

a) (A ((B C) (C B)) = (   ) (A  (
(B C)  (C B)) = (   ) (A  (( B C)
( C B)) = (A  (( B C)  ( C B)) = (  -

  ) (A B C)  (A B B)
(A C C) )  (A C B) = (     –

) (A B C)   (A C B).
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b)    ((B C)  (C B))
A,   ( A B C)   ( A C B). 

,      (A B C)
(A C B)  ( A B C)   ( A C B).

2.    . (A B) C = (  
 ) C (B A).   -

  A (B C)    
A C.  ,   (A B) C   -

,   (A B C)  (A C B)
( A B C)   ( A C B)     
A C.  , (A B) C =  (C B A)  (C A B)
( C B A)   ( C A B).

,     
  ,  (    -

  ). ,  .

1.     (
 ):

«    ».

2.     (
 ):

«     ».

3.    :
 x5 – 5x3 +4x = 0  , -

  0, 1, 2.
.   «=».

 1

4.      -
:

x (F(x) y ( x y F(y))), F –  -
.
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5.    
(p q)  ((p&r)  (q&r))?

    .

6.      
p  ( r q), p  (q r) 

 ?

7.     
((x y) z)  ((x y)&(x z)) ?

8.  
(A B) ( A B) = ( A B)  (A B).

9.  A (B\C) = (A B)\(A C) =
(A B)\C.

10.  A\B = A\(A B).

1.     (
 ):

«   ,   ,  
».

2.     (
 ):

«          -
».

 2

3.      -
:

x(x R y (y R & sin y = 0 & y > x)).
(R –   ).
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4.     (
 ):

«      ».

5.    
((p&q) r) ~ (p  (q r))?

    .

6.      
p s, p q , s q .

7.     
(x&y) (x&z)  (y&z)  (u&w)  (v&w)   ( x& u)

?

8.  A B = (A B)  (A B).

9. , A B  (C\B)  (C\A).

10. , A B = A=B.

1.     (
 ):

«    ,  
».

2.    :
 ax2 +bx + c +  sin x = 0   -

.
.   «=».

 3

3.      -
:

x (P(x) C(x) W(x)), P –  , C –
 , W –   .
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4.     (
 ):

«    ».

5.    
(A B)  ((B C)  (A C))?

    .

6.    
(A&(A C)&(B C)) ~ ((A&B) (A&C))?

7.    
((P Q)&(R Q)&(T (P R))&T) Q?

8. A, B, C –  , B A, A C
= .  X,  -

A\X = B X\A = C. (X   -
 A, B C.)

9.     -
:

(A B) C = A  (B C).

10.  A\(B C) = (A\B)\C.

1.     (
 ):

«     ».

 4

2.     (
 ):

«      ».
 .   «=».
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3.      -
:

x, y (Z(x) & Z(y) & V(x, y) E(x, y) & E(y, x)), Z
–  , V – , E(x, y) – x y.

4.     (
 ):

«      ».

5.    
( B A)  (( B A) B)?

    .

6.    
( A B)  (B A)?

7.    
(P Q) ~ ( P Q)?

8.   

A X =B
       A X =C

A, B, C –  : B A C.
(X   -   A,
B C.)

9.   (A B) (A B) =
(A B) (A B) = A.

10.  
A (B C) = (A B) (A C).
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1.     (
 ):

«   –  ».

2.     (
 ):

«    ,  , ,
  ,     ».

 .   «=».

3.      -
:

x y (sin x + ax + b = 0 & sin y + ay + b = 0 & x y).

4.     (
 ):

«    ».

5.    
((p q)&p) q?

    .

6.    
(P Q) ~ ( Q P)?

7.    
(P Q) ((P (Q R)) (P R))?

8.     -
:

( A B) ( B A) B.

9.  A\(A\B) = A B.

 5

10.  X,  -
A\X = A A X = U. (A –  ,

U – ;    A).



32

1.     (
 ):

«   ,   ».

2.     (
 ):

«      ».
 .   «=».

3.      -
:

n(n N & x n + a = y). (N –  
).

4.     (
 ):

«    ».

5.     ((p q)&(r s))
 ((p r)  (q s))?

    .

6.    
((A B)&(B C)&(C A)) ~
((A&B) (B&C) (C&A))?

7.    
(A B) ((C A) (C B))?

8.  
A\(B C) = (A\B) (A\C).

 6

9. ,  (A B) C = A (B C) C A.
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10.  X,  -
A\X =  A X = A. (A –  ;

   A).

1.     (  -
 ):

«   , 
101010 ».

2.     (  -
 ):

«    ,   , 
 ».

3.      :
x, y, z (Z(x) & Z(y) & Z(z) & x y & y z & z x)
x Z(x), Z –  .

4.     (  -
 ):

«   ».

5.    
(p~q) ~ ( (p q) (q p))?

6.   (P Q) (Q P).

7.    
((A B)&(B C)&(C D)) ~
((A&C)  (B&C) (B&D))?

8. , A B=A B A=B.

9.   (A\B)\C = (A\C)\(B\C).

7

10.  A B = (A B)  (A B).
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1.     (
 ):

«      ».

2.     (
 ):

 f(x)=0    .
.   «=».

3.      -
:

x (O(x) y (T(y) B(x, y))), T –  -
, O –  , B(x, y) – x y.

4.     (
 ):

«    ».

5.    
((A B) A) A?

    -
.

6.   (   -
): (A&B)  (A&C)  (B&D) (C&D)

(A D)&(B C).

7. ,  A B  A C – 
, B C – .

8. , A B A C B C.

 8

9.  X,  -
A X =  A X = U.

(A –  , U – ; -
   A).
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10.   (A B)  (C D) = (A C)
 (B C)  (A D)  (B D).

1.     (
 ):

«     ».

2.     (
 ):

    .
.   «=».

3.      -
:

x, y, z (x y & y z & z x f(x)  0 f(y)  0
f(z)  0).

4.     (
 ):

«     ».

5.  ((p q)&(p r)& r) p  
?
    .

6.    
( B A) (( B A) B)?

7.    
(A (B (C C))) ((A B) (A (C C)))?

8. , A B C A B A C.

 9

9.   ( A B) A = A B.
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10.    \ (   -
)   .

1.     (
 ):

«   a, b  0».

2.     (
 ):

«        -
».

.   «=».

3.      -
:

x, y (x>1 & y>1 & x=y2 x>y).

4.     (
 ):

«   –  ».

5.    
A  (B A) ?

    .

6.   (   -
 ):

)  (A B) A& B; ) A  (A B)&(A B).

7.    
(A  (B C))  ((A B)  (A C))?

 10

8.    (   -
)   \ .
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9. , A = B A B =  A B = U.
(U – )

10.   :
(A\B) C = (A C)\(B C).

1.     (
 ):

«    ,  -
».

2.     (
 ):

«       »
.   «=».

3.      -
:

x(x R y (y R & sin y = 0 & y > x)).
(R –    ).

4.     (
 ):

«     ».

5.   
((p  (q r))&( t p)& q)  (t r) ?

    .

6.     
(X Y)  (( X&Y)  (X& Y)) ?

 11

7.   
((p q)&(p r)&(q t))  (r t) ?
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8. ,  (A B) C A C B C.

9. , A B A C B C.

10.  A (A B) = B.

1.     (
 ):

« ,    , -
 ».

2.     (
 ):

«    ,  , ,
  ,     -

».
.   «=».

3.      -
:

x (S(x) & C(x) & O(x)) & x (S(x) & C(x) &
O(x)), S(x) –  , C(x) – 

, O(x) –  .

4.     (
 ):

«      , 
 ».

5.   
((p q)&(q p)&(p r)& r) p ?

    .

 12

6.   
((p q)&(q r)&( t p)&r)  (t q) ?
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7.   (   -
) A  ( A&B) A B.

8. , A B = A B = A B.

9.  
A\(B C) = (A\B)  (A\C).

10.     -
:

A (B C) B (A C), B = .

1.     (
 ):

«      -
».

2.     (
 ):

« A, B, C   -
 ».

3.      -
:

x, y (A(x) & A(y) & V(x, y) P(x, y) P(y, x)), 
A –  , V – , P – .

4.     (
 ):

«      ».

 13

5.  ((p q) p) p – , -
      ?

    .
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6.      
p t,  p q, s q 

t s ?

7.   
((p q)&(r s))  ((p&r)  (q&s)) ?

8.  
(A B)\C = (A\C)  (B\C).

9.  A\B = A (A B).

10. , A B  (A\C)  (B\C).

1.     (
 ):

«      ,
  ,   ».

2.     (
 ):

«    ,  -
   ».

3.      -
:

x (F(x) & y (F(y) x = y), F –  -
.

4.     (
 ):

«   ».

 14

5.    
( (p q)) ~ (p& q)?
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6.    
((A B)&(A C)&(B D)&(C D)) ~
((A&D)  (B&C))?

7.   
((p~q)&(p r)& r)  ( q p) ?

    .

8. , A B C A B C.

9. , A B = C B C =A
C A = B.

10. , P(A B) = P(A) P(B). (P(A) –
   A).
: X Y X P(Y).

1.     (
 ):

«     
2xx ,   , x 

  ».

2.     (
 ):

«      -
    i».

 15

3.      -
:

x (H(x) y (H(y) & B(x, y) & B(y, x)), H –
 , B – .
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4.     (
 ):

«   – ».

5.    
((p q)  (r s))  ((p&r)  (q s))?

    .

6.     
((x y) z)  ((x y)&(x z)) ?

7.    
(A B)~(A& B)?

8. , B = ( A B)  ( B A)
A = .

.   : -
,  x A.  

: a) x B  b) x B     -
  .  , A = .

9.  X,  -
 A\(A\X) =  A X = .

10.   A B C =
(A\B) (B\C) (C\A).
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 ,    , -

       . 
  10 : 4   , 1   -

, 2      , 1
    , 1  

    , 1 
    .

     , -
  .     -

    .
      -

:
3)   « », « »   . .  

;
4)   «    , »  

.

  
( .  «3.3 »  ,  -
     )

1. A={0, 1}.   A2, A3.
. A2 = {<0,0>, <0,1>, <1,0>, <1,1>}; A3 = {<0,0,0>,

<0,0,1>, <0,1,0>, <0,1,1>, <1,0,0>, <1,0,1>, <1,1,0>, <1,1,1>}.

2.    <a,b>  
{{a},  {a,b}}. ,    -

     -
   .   -

 ,     <a,b>  =  <c,d>
a=c, b=d.
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. .  <a,b> = <c,d>  {{a},
{a,b}} = {{c},{c,d}}     

       {a}={c}  
{a,b}={c,d} a=c  {a,b}={c,d} a=c  b=d.

3. A C, B C. , A B = (A C) (C B).
.  <a,b> A B a A, b B  (a A, b C)  

(a C, b B) (  , A C, B C)  <a,b> A C  <a,b> C B
<a,b> (A C)  (C B). ,  <a,b>  (A C)  (C B)

 <a,b> A C, <a,b> C B a A, b B  <a,b> A B.

4. ,  C A B 
   A1 

A  B1 B    , 
  <a,b> C, <c,d> C ,  <a,d>, <c,b> C.

. A1 A, B1 B, C = A1 B1. 
<a,b> C,  <c,d> C a,c A1, b,d B1  <a,d>,  <c,b>
A1 B1=C. ,   :  
<a,b> C,  <c,d> C ,  <a,d>, <c,b> C.  -

,   A1  B1    -
 D   R , 

  C.  <a,d> D R  
b c,   <a,b> C  <c,d> C (    -

D R)  <a,d> C D R C. C D R -
 , D R=C.

5. A, B, C, D –  . , 
) A B C D A C B D, ) A C = B D A=B = .

. ) A B C D.  <a,c> A C a A,
c C a B, c D (  A B C D)  <a,c> B D.  

. A C B D. a A, c C  <a,c> A C
<a,c> B D a B, c D A B C D.  ) 

 ).
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6.   (A\B) C = (A C)\(B C).
. <x,y> (A\B) C x A\B, y C x A 

x B y C  <x,y> A C  <x,y> B C  <x,y>  (A C)\(B C).

7. ,  (A B) (C D)  (A C)  (B D).
. <x,y>  (A B)  (C D)  <x,y> A B 

<x,y> C D  (x A x C)  (y B y D)  <x,y>  (A C)
 (B D).

8.    = {<x,y> | x2 + y2  < 1} -
D  R .

. D  =  {x | y , x2 + y2  <  1}=
={x | –1 < x < 1}.  R = {y | –1 < y < 1}.

9. A = {1,2,3,4,5}, B = {{1},{1,2},{2,5},{3}}.  -
  = <a, X> A B| a X} D  R .

. D  =  {a A | X B , a X}  =
={1,2,3,5}. R  =  {X B |  a A , 
a X} = B.

10.    x y x2 + x =
=y2 +y,     ?

.  a)  x  x2 + x = x2 +x
 ; ) x2 + x = y2 + y y2 + y = x2 + x

; ) x2 + x = y2 + y y2 + y = z2 +z x2 + x = z2 +z
 ; )  :  22+2 =

=(–3)2 + (–3)  2   –3   .
:  , ,  -

,  .

11.    , -
     : x y x -

 y?
:  , ,  -

,  .
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12.    , -
     : x y x  -

 y?
:   , ,  -

,  .

13.  –   X. :
)  –1 = ;
)   ;
)  ;
)     = .

.
)  .  <x, y> –1  <y,x>

(  –1)  < x,y>   (   ).
 –1 =  .   <x, y>  <x, y> –1

<y,x>  .
)   .  <x, y>  
z,  <x,z>   <z,y>  <x, y>  (   -
).  .  <x, y>  ,  <y,z>

<x,z>  <x,z>  (  , )  -
.
)  .  <x, y>  <x, x>   (
 )  <x,y>  <x, y>  (  -

  ).
)     )  ).

14.    
  ( , -

) ,     -
R?

.    –  
  (x, y) ,  <x,y> .   -

     y=x;
     -

  =x;   -
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(x, y)  (y,x), x y,    -
 .

15. 1 = {<x,y> R R | x y >0}, 2 = {<x,y> R R | x+y
–  }. 1 2.

. 1 2 = {<x,y> |  z,   <x,z> 2

 <z,y> 1} = {<x,y> |  z, x+z –  
z y>0}. y 0,  z  . 1 2  =

=R  (R\{0}).

16. 1 = {<x,y> R R | x y >0}, 2 = {<x,y> R R |
x=y2}. 1 2.

. 1 2 = {<x,y> |  z,   <x,z> 2

 <z,y> 1} = {<x,y> |  z, x=z2 z y > 0}=
={<x,y>| x>0 & y 0}

17.   –  ,  
 .    ( \ )–1 = –1 \ –1.

.  <x,y>  (  \  )–1  <y,x>  \
<y,x>   <y,x>  <x,y> –1  <x,y> –1  <x,y> –1 \ –1.

18. x y x2 = y2. –1, , –1 –1.
 – ,    -

.  ( .   13) –1=  ,  =  , –1 –1 =
=( )–1 = .

19.  –   A e = {<x,x>|x A}.
,  = e  =  =    

A.
.  =  =    -

 A   = e   = e = e (  e 
 ). ,  e, e  = e = e
   A.
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20.      «  ».
.  <x,y>  «x – y»  <y,x> –1

«y – x».     «x –  
 y».

21.     («
A»  «x A  y»):  ,  .

       -
 .

.  <x,y>  «x – y»,  <x,y>
«x – y».  = {<x,y> | z , 
<x,z>   <z,y> } = {<x,y> | z , x – -

z z – y}= {<x,y> | x –  y},  = {<x,y> |
z ,  <x,z>   <z,y> } = {<x,y> | -

z , x – z z – y}= {<x,y> | x – -
y}.

22.  S={1,3,5,7,9}   R, -
  <m,n> R    , m–n = 2.

)      
.

)   R:
1) ?
2) ?
3) ?
4) ?

. ) R = {<3,1>,<5,3>,<7,5>,<9,7>}. ) R –
 ,  , , <1,1> R. R – 

,  , , <3,1> R,  <1,3> R. -
R –  ,  , , <5,3> R 

<3,1> R,  <5,1> R. R – ,  
    <x,y> R  <y,x> R ( .  3.3, -

 2   ).
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( .  «3.5 »  )

23.     
A={1,2,3}  B={a,b}.

    ( . 1).

. 1    f: A B

24.    A={1,2}  ,
,    , .

    ( . 2).

. 2   A  :
a)  b)   
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25. X –    f: X X
. ,  f .

.  ,  
, . .    X.  -

   f ,  
       ,   

X,      X, -
   X    

  f.

26.   A 
 

A(x) =
.,0
,,1

Ax
Ax

:
a) A B(x) = A(x) B(x);
b) A B(x) = A(x)+ B(x)– A(x) B(x);
c)

A
(x) = 1– A(x);

d) A\B(x) = A(x) – A(x) B(x).
. a) x A B A B(x)=1.  

, x A B x A, x B A(x) B(x) = 1 1=1. 
x A B A B(x)=0.   , x A B x A x B

A(x) B(x)=0. c) ,  x A x A. b)  a) 
c) A B(x)= C(x),  C = ( A B), , A B(x)  =
=1– A B(x) = 1 – (1– A(x))(1– B(x)) = A(x) + B(x) – A(x) B(x).
d)  .

27. f: X Y A, B – Y. , 
f–1(A B) = f–1(A) f–1(B).

. x f–1(A B) f(x) A B f(x) A 
f(x) B x f–1(A) x f–1(B) x f–1(A) f–1(B).

28. A={a1, a2,…, an} –  . -
 
f: P(A)  {0,1}n  :
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f(B) = < 1, 2,…, n>, i=0, ai B, i=1, 
ai B.

, f – .
.  , f – 

.   < 1, 2,…, n>  {0,1}n.  ,
    B   ai A,
 i=1, f(B) = < 1, 2,…, n>.   -

. B1 B2 –    -
A   ai A, ai (B1 B2)\(B1 B2) i=1

f(B1) f(B2),   f(B1) f(B2).
 , , B1 –  , B2 – , f(B1) -
   , f(B2) – . f .

29.    {0}   -
R  R:

a) x  sin(x);
b) x  lg(x2+1);
c) x x2+2x+1.

. f–1({0}) = {x R | f(x) = 0}. : a) { n | n –
}; b) ; c) {–1}.

30.   , ?
a) f: R R, x x2+3x+5;
b) f: R R, x x15(x2–1);
c) f: R R, x  23x+1;
d) f: Z Z  Z, <a,b> a+b, Z –   ;
e) f: Z  Z Z, a <a,a>;
f) f: P(A) N, f(X) =   X, N – -
   , A –  .

.
a) f –   (    

 ),   (   
  );

b) f –  (   lim f   +   –   -
 +   – , . .    ),  -
,  f(–1) = f(1) = 0;
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c) f –   (     0), 
(      );

d) f – ,   ,    
       

 ;
e) f –  , ;
f) f –   ( f(X)    

  A),  , A  -
   ( f   A

   ).

     
( .  «3.4   »;  -

  )

31.      N2 (N  –
   {1,2,3,…}):

<x,y>  <u,v> x+v = y+u. ,  –  -
.

.   <x,y> N2 x+y = y+x
.

  <x,y>  <u,v> x+v = y+u u+y = v+x   <u,v>
<x,y>  .  <x,y>  <u,v>  <u,v>  <w,z>
x+v = y+u u+z = v+w  (    ) x+z =
=y+w  <x,y>  <w,z>  .  -

.

32.   –   X, 
   X.

.  x X  <x,x>   <x,x>
( -   )  <x,x>  -

.  <x,y>  <x,y>   <x,y>  <y,x>  
<y,x>   ( -   )  <y,x>

.  <x,y>   <y,z>  <x,y> ,
<x,y> ,  <y,z> ,  <y,z>  <x,z>  <x,z>  ( -  -

 )  <x,z>   –
 .
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33.   –   X,  –
  X  =  .

. )  –  -
 X, ,  = .  <x,y>

<x,y>    <x,y>     , 
<x,y>  (      <x,y> )
<x,x>  (   )  <x,y>  <x,y>  (

 ).   , <x,y>
 z X,  <x,z>   <z,y>  <x,z>  

<z,y>  <x,y>  (  –  -
, , , ).

)  =  (     -
 ,    = ), , 

–   X.  ( )–1 = ( )–1 = = –1

–1 =   =   =   ( .  13
    ).   13, -

 ,   ,  ( ) ( )
.  ( )  ( ) = ( )  ( ) = ( -  -

 )  ( )   =  (  )  = (  )  (  )
= .   ,  . 
x X  <x,x>   <x,x>  (    )
<x,x> .  .

34.  –   X, –1  -
  X.

. : <x,x>  <x,x> –1.
:  <x,y> –1  <y,x> –1  <y,x>  

<x,y> x=y. :  <x,y> –1  <y,z> –1

 <y,x>   <z,y>  <z,x>  <x,z> –1.

35. A={1,2,3}.  P(A)  
X Y  « X Y   

». ,     
  .

. : X X   
A. : X Y  « X Y  
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 » Y X. : X Y Y Z
 « X Y    » 

« Z Y    »
« X Z    » X
Z.  : {A}, {{1,2}, {2,3}, {3.1}}, {{1}, {2},
{3}}, .

36. , M = {{1}, {2,5}, {3}, {4,6,7}} – 
A = {1,2,3,4,5,6,7}.    -

 ,  M.
.   A  -

 M,   , , M – -
A.  = {<1,1>, <2,2>, <5,5>, <2,5>, <5,2>, <3,3>, <4,4>,

<6,6>, <7,7>, <4,7>, <7,4>, <4,6>, <6,4>, <6,7>, <7,6>}.

37. ,      -
  N    .

     ?  
      -

   Z?
.    «a b (a b)»

 a|b. : a|a. : a|b
b|a a = b (     a|b a b). -

: a|b b|c a|c.    -
    N.

   ,  , , 
2|3   3|2.

      Z  -
    –   -

: 1| –1  –1|1.

38.   : )   N2; ) 
 N N2 … Nn … = {   -

   }.
. )      N2

 : <x,y>  <z,w>  (x < z)  ((x = z) & (y w)).
)       -
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     -
 .

39. T = {5,3,7}.  T T  
R,   : <a,b> R <c,d>, a–b =
=c–d.

) , R   .
)   .

. ) :   <a,b> T T 
a–b = a–b, . . <a,b> R <a,b>. :    <a,b> R
<c,d> a–b = c–d c–d = a–b  <c,d> R < a,b>. -

: <a,b> R <c,d>  <c,d> R <w,z> a–b = c–d c–d = w–z
 (   ) a–b = w–z  <a,b> R <w,z>. -

, R –  .
)  : [<5,5>] = {<x,y> T T | x–y = 0}=

= {<5,5>,<3,3>,<7,7>} = {<3,3>} = [<7,7>];
[<5,3>] = {<x,y> T T | x–y = 2} = {<5,3>,<7,5>} = [<7,5>};
[<3,5>] = {<x,y> T T | x–y = –2} = {<3,5>,<5,7>} = [<5,7>};
[3,7] = {<x,y> T T | x–y = –4} = {<3,7>};
[7,3] = {<x,y> T T | x–y = 4} = {<7,3>}.

 ,    -
 : {<5,5>,<3,3>,<7,7>}, {<5,3>,<7,5>},

{<3,5>,<5,7>}, {<3,7>}  {<7,3>}.

     

   .  «4.2 -
 »  .    

  .

40. ,  1 + 2 + 3 + … + n =
2

)1(nn .

.

Sn   1 + 2 + 3 + … + n =
2

)1(nn .
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 . S1. n=1   
1 + 2 + 3 + … + n  1.  

2
)11(1

2
)1(nn  = 1,

 S1 .
 . ,    -

 k Sk .  ,

1 + 2 + 3 + … + k =
2

)1(kk .                               (1)

  , Sk+1 . 
,  , 

1 + 2 + 3 + … + k + (k+1) =
2

)1)1)((1( kk .                 (2)

  (1)     
(2), , , k+1     (1),

      :

1 + 2 + 3 + … + k + (k+1) =
2

)1(kk + (k+1) =

.
2

)1)1)((1(

)1
2

)(1(

kk

kk

,   (2).   
Sk+1. ,    -

 , Sn      
n.

  ,    , .
 «3.6  »  .

    

41. 
  :

1) A(x, y);
2) y A(x,y);
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3) x y A(x,y).
1.      

    A(x, y) x y.
   –  x y,  

    a, b   -
 , a b.    : «

   y x y», 
  x=1. ,   –  -

      -
 .

2.        -
   ,     

 .
3.      

  A(x, y)  «x – - y».
   –  ,   -

    a, b  , a 
b.    : «

 y x – y», 
  x. (   ,    -

, A( , ) – .) ,   –
      -

  ,   ,   .

42.     ,  -
R, ,     :
1. x y R(x, y) y x R(x, y),
2. x y R(x, y) x y R(x, y),
3. x y R(x, y) x y R(x, y),
4. y R(y, y) x y R(x, y).

.   M = {a,b}. R
   M M.  R, 

  .   R 
24 = 16, R     

.
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,    x y  R(x, y).
 R  {<a,a>, <b,b>, <a,b>}.   

 .     {<a,a>, <a,b>},
 x=b y  R(a, y) , ,  

x y R(x, y).

43. x R(x, y) x R(x, y)    
.

  

44.   4    -
   (   O( )), 

,      -
.

f1(n) = n!;
f2(n) = n2;
f3(n) = ln n;
f4(n) = n (ln n).

.      -
:
ln n = O(n (ln n)), n (ln n) = O(n2), n2 = O(n!).

     f(n)  = O(g(n))
   :

1) , ,   n0,   
n, f(n) c (g(n)), c –  -

 ;

2) , 
)(
)(lim

ng
nf

n
;

   :
3)   f(n)  g(n)  , 

   «  »  
  ;

4) .
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1.   X Y  «X Y = »,
    -

  ,    
 ( , , -

, )    -
.

2.    
(    

  ):
x = ey, x = sin y
(   ,    -

 ).

3.     
A = {1,2,3,4,5}, B = {{1}, {1,2}, {2,5},

{3}}, a X a X   D
  R .

4.  –1,  , –1 –1  -
 x y  «y=|x|», 

 R  .

5. ,    -
 –  .

6.     -
   ?

 1

7.    R  -
 a b a2 + a = b2 + b. -

,  –  . 
   ?
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8.   , -
, 

12 + 22 + … + (n –1)2 + n2 =
6

)12)(1( nnn .

9. X = {1, 2, 3, 4, 5} f –  -
 X  – P(X), 

 :
f(1) = {1,2,3,4},
f(2) = {1,4},
f(3) = {2,3,4},
f(4) = ,
f(5) = {1,2,3,4,5},
f(6) = {1,3}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = )2(2
n

, f2(n) = ln (n!), f3(n) = n (ln n),
f4(n) = n.

 2 1.   x y  «y  -
 x»,    -

  ,   
  ( , ,

, )   
.
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2.    
(    

  ):
x2 = y, y2 = x
(   ,    -

 ).

3.  
A (B C) = (A B)  (A C).

4.  –1,  , –1 –1  -
 x y  «x2+y2=1», -

  Z  .

5. f(A), A = {<x,y> R R | y = 2x+3} 
 : ) f:  <x,y>  <y,x>; ) f:

<x,y>  <–y,–x>.    -
A f(A).

6.     -
   ?

7. f: A B – .  
A  x y f(x)=f(y).

,  –  .
  .   -
    

   ?

8.   , -
, 

1 + 4 + 7 + 10 +…+ (3n–2) =
2

)13( nn .



62

9. X = {1, 2, 3, 4, 5, 6} f – 
 X   – P(X), -

  :
f(1) = {2,3,4},
f(2) = {1,4},
f(3) = {2,4,1},
f(4) = ,
f(5) = {1,2,3,4,6},
f(6) = {1,3,5}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n3, f2(n) = )12(2
n

, f3(n) = n2, f4(n) = (ln n)2.

1.   x y  «x -
y»,     -

 , ,   
 ( , , -

, )    -
.

 3

2.    
(    

  ):
x>y, y>x
(   ,    -

 ).
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3.    –    -
 . ,  ( )–1 = –1 –1.

4.  –1,  , –1 –1  -
 x y  «x 

y»,      
.

5.     f:
f–1(A\B) = f–1(A)\f–1(B).

6.     -
:           

1.

7.    R R -
 f g  « c R ,

  x R f(x)=g(x)+c». ,
 –  .

8.   , -
, 

12)12)(12(
1...

97
1

75
1

53
1

31
1

n
n

nn
.

9. X = {1, 2, 3, 4, 5, 6} f – 
 X   – P(X), -

  :
f(1) = {1,2,3,4},
f(2) = {1,2,5},
f(3) = {2,3,4,5},
f(4) = {4},
f(5) = {1,2,3,4,5,6},
f(6) = {5,3,6}.

 W,   
    3.16 
.
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10.   4   
   (   

O( )),  ,  
   :

f1(n) = n, f2(n) = ln (n!), f3(n) = nln2 , f4(n) = n2.

1.   X Y  «X Y», -
     -

  ,    
 ( , , -

, )    -
.

2.    
(« A»  «x A  y».):

 ,  
(   ,    -

 ).

3.   –   
 . ,   ( )–1 –

 .

4.  –1,  , –1 –1  -
 x y  «x – y  

 3»,   Z  .

 4

5. f(A), A = {<x,y> R R | y = 2x+3} 
 : ) f: <x,y>  <x,–y>; ) f:

<x,y>  <y–2,x+2>.    -
A f(A).
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6.     -
:     (

  ).

7. , M ={{1,2,3}} –  -
A={1,2,3}.    -
 ,  -

M.

8.     ?
. a –   .

   n an–1 = 1.
. n=1, an–1 = a1–1 = a0 =  1.

    ,  -
   1, 2, …, n, 

;1
1

11
2

11
1)1(

n

nn
nn

a
aaaa

,     n+1.

9. ,     3–
    .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = (ln n)2, f2(n) = nn ln)(ln , f3(n) = (3/2)n, f4(n) =
=n2n.

 5 1.   x y  «x y >1», -
  R  ,

,     ( -
, , -

, )    .



66

2.    
(« A»  «x A  y».):

 ,  
(   ,    -

 ).
3. ,   =    

   .  -
.

4.   ,  =
={<x,y> R R|x=y2},  =  {<x,y> R R|x y>0}, R –

  .

5.  R R: f: x sin x g: x x2.
f` g g f.

6.    
:      .

7. , M ={{1,7},{2,4,5,6},{3}} – -
 A = {1,2,3,4,5,6,7}. 

   , -
 M.

8.     ,  
       ( .  
 «4.2  » 
).

9. X = {1, 2, 3, 4, 5, 6} f – 
 X  – P(X), -

  :
f(1) = {1,2,3,4,6},
f(2) = {1,2,4,6},
f(3) = {2,3,4,5,6},
f(4) = {4,6},
f(5) = {1,2,3,4,5,6},
f(6) = {1,3,6}.

 W,   
    3.16 
.
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10.   4   
   (   

O( )),  ,  
   :

f1(n) = nln2 , f2(n) = nln , f3(n) = ln n, f4(n) =
=ln (ln n).

1.   x y  «x + y 
  3»,   Z 

, ,    
( , , -

, )    .

2.    
(« A»  «x A  y».):

 ,  
(   ,    -

 ).

3.   –    
. , 

( )–1 = –1 –1.

4.   ,  =
={<x,y> R R|x+y=0},  = {<x,y> R R|x y>0}, R –

  .

5.     f  -
 A B:

f(A)\f(B) f(A\B).

 6

6.     -
:      .
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7. , M ={{1},{2},{3}} – 
A={1,2,3}.   

 , 
M.

8.   , -
, 

n
n

n 2
1)11)...(

16
11)(

9
11)(

4
11( 2  n  2.

9. X = {1, 2, 3, 4, 5, 6} f – 
 X  – P(X), -

  :
f(1) = {2,3,4},
f(2) = {1,4,2},
f(3) = {2,4},
f(4) = ,
f(5) = {1,2,3,4,6},
f(6) = {1,3,2}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = nn ln)(ln , f2(n) = nln2 , f3(n) = 2n, f4(n) = n2.

 7 1.   x y  «x2 + y2 =1»,
  R  -

, ,    
( , , -

, )    .
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2.  S={2,4,6,7,10}  
R,   <m,n> R    ,

 max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   x y  «x2 = y», -
  R  ,
  ,  

      
 <x,y>,  x y.

4.   ,  =
={<x,y> R R|x=y2},  =  {<x,y> R R|x+y =0}, R –

  .

5. f: x x2 g: x x+1 – R R.
f g g f.

6.  T T, T={4,10,6},  -
R,   : <a,b> R

<c,d>, a+d = c+b.
) , R   -

.
)   .

7.     
a b  «   k, 

a = 2kb». ,  –  -
    .
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8.   , -
,  2n > n2 n  5.

9. X = {1, 2, 3, 4, 5, 6} f – 
 X  – P(X), -

  :
f(1) = {1,2,3,4},
f(2) = {1,4},
f(3) = {2,3,4},
f(4) = ,
f(5) = {1,2,3,4,5,6},
f(6) = {1,3,6}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n!, f2(n) = nln4 , f3(n) = en, f4(n) = nln2 .
(e –   )

 8 1.   X Y  «X\Y »,
    

  , ,  -
   ( , -
, , )  -
  .
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2.  S={1,2,5,7,8}  R,
  <m,n> R    ,

 max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   : a b  «b 
 a»   A =

={1,2,3,4,5}, B = {12,16}   -
D    R .

4.  –1,  , –1 –1  -
 x y  «y   

x»,    
 .

5.   A A1  B B1.
,   A B A1 B1.

6.  T T, T={5,2,7},  
R,   :
<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .

7.      -
a b  «a–b   ». ,

 –     
.
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8.   , -
, n2 > 2n + 1 n  3.

9. X = {1, 2, 3, 4, 5, 6} f – 
 X  – P(X), -

  :
f(1) = {2,3,4},
f(2) = {1,4},
f(3) = {2,4},
f(4) = ,
f(5) = {1,2,3,4,6},
f(6) = {1,3}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n (ln n), f2(n) = (3/2)n, f3(n) = nn ln)(ln ,
f4(n) = (1+n)!.

 9 1.   x y  «y = |x|», -
    , -

,     ( -
, , ,

)    .
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2.  S={0,3,7,4,2}  R,
  <m,n> R    ,

 max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.  
(A B) (C D)=(A C) (B D).

4.   ,  =
={<x,y> R R|x=y2},  = {<x,y> R R|x=y}, R –

  .

5. ,    f  -
 A B  f(A B)

f(A) f(B).    f, 
    ?

6.  T T, T={2,0,4},  
R,   :
<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .

7.  –    
A,  –    
B. ,  , -

 A B    <a,b> <c,d>
a c b d,    -

.
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8.   , -
, 

.
3

)2)(1()1(
1

nnnii
n

i

9. X = {1, 2, 3, 4, 5, 6} f – 
 X   – P(X), -

  :
f(1) = {1,2,3,4},
f(2) = {1,2,4},
f(3) = {2,3,4,5},
f(4) = {4},
f(5) = {1,2,3,4,5,6},
f(6) = {1,3,6}.

 W,   
    3.16 
.

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n!, f2(n) = ln n, f3(n) = nln2 , f4(n) = (ln n)2.

 10 1.   x y  «y 
 x x<y»,   

  , , 
   ( , -

, , -
)    .
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2.  S={2,3,6,7,8}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.  A (B C)=(A B) (A C).

4.  –1,  , –1 –1  -
 x y  «x y>1», -

     .

5.   A B 
A B B A.

6.  T T, T={2,3,7},  -
R,   :

<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .

7. f – R R.  -
a b f(a) f(b).   

 f,   
   .

8.   , -
, 

.
4

)1( 22

1

3 nni
n

i
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9.   –   ,
(x, y) , x  y, 
  y x (x, y)?

10.   4   
   (   

O( )),  ,  
   :

f1(n) = ln (n!), f2(n) = nln2 , f3(n) = n3, f4(n) = (ln n)2.

1.   x y  «x y +1»,
  Z  , -

,     ( -
, , ,

)    .

2.  S={1,4,5,6,7}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   (B C) A=(B A) (C A).

 11

4.  –1,  , –1 –1  -
 x y  «y2 + x2 =1», -
     -

.
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5. ,    -
 –  .

6.  T T, T={4,6,7},  -
R,   :

<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .

7. ,   <a,b>  <c,d>
a2+b2 = c2+d2   
R R (R –   ). -

      
 .

8.   , -
,  1 + 3 + 5 + 7 + … + (2n–1) = n2.

9.  x R(x) x R(x).  -
,     , 

,    .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = nln4 , f2(n) = en, f3(n) = nln , f4(n) =
=ln (ln n). (e –   -

).
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1.   x y  «x y 
   1», 

 N   ,
,     ( -

, , -
, )    .

2.  S={3,2,4,7,9}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   (A B) C=(A C) (B C).

4.  –1,  , –1 –1  -
 x y   «y x», -

     .

5. f: x x2+1 g: x x3 – R 
R.  f g g f.

 12

6.  T T, T={4,7,9},  -
R,   :

<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .
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7. ,   –  -
   X, –1 – 

  X.

8.   , -
, 

1 + r + r 2 + r 3 + … + r n–1 =
r
r n

1
1 .

9. X = {1, 2, 3, 4, 5, 6} f – 
 X   – P(X), -

  :
f(1) = {1},
f(2) = {2},
f(3) = {3},
f(4) = {4},
f(5) = {5},
f(6) = {6}.

 W,  
     3.16 -
 .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n2, f2(n) = n (ln n), f3(n) = ln (n!), f4(n) = 5.

 13 1.   x y  «y =x+1», -
    

, ,    
( , , -

, )    .
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2.  S={0,2,4,5,7}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   x y  «x + y =1»,
  R 

,   , 
     

   <x,y>, x y.

4.  –1,  , –1 –1  -
 x y   «y+x  

 3»,    -
  .

5. f: x x+1 g: x 2x – R R.
 f g f, f f g, f g g g f g.

6.  T T, T={2,5,7},  -
R,   : <a,b>

R <c,d>, a+d = c+b.
) , R   -

.
)   .

7.    R R (R –
  )  -

f g  «f(x) g(x)  x R». -
    ?
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8.   , -
, 

1 + 2 + 22 + 23 + … + 2n–1 = 2n – 1.

9. S =  {a + b | a b –  }, 
i = 1 . , S .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n!, f2(n) = )2(2
n

, f3(n) = nln2 , f4(n) = en. (e
–   ).

1.   x y  «x–y 
  3»,    -

  , ,  -
   ( , -

, , )
   .

 14

2.  S={4,5,6,7,8}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?
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3.   x y  «x2 = y2», -
  R  -

,   , 
     

   <x,y>, x y.

4.  –1,  , –1 –1  -
 X Y  «X Y = «, -
    

 .

5.     f:
f–1(A B) = f–1(A) f–1(B).

6.  T T, T={4,6,8},  -
R,   :

<a,b> R <c,d>, a+d = c+b.
) , R   -

. )   .

7. A –   . -
 X Y  A

«   X    
 Y».    -

 ?

8.     ,  
       ( .  
 «4.2  » 
).
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9. X = {1, 2, 3, 4, 5, 6} f – 
 X   – P(X), -

  :
f(1) = {2,3,4,5,6},
f(2) = {1,3,4,5,6},
f(3) = {1,2,4,5,6},
f(4) = {1,2,3,5,6},
f(5) = {1,2,3,4,6},
f(6) = {1,2,3,4,5}.

 W,  
     3.16 -
 .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = n (ln n), f2(n) = (1+n)!, f3(n) = nln2 ,

f4(n)= )12(2
n

.

 15 1.   x y  «x–y – 
»,    -

 , ,    -
 ( , , -

, )   
.



84

2.  S={0,1,2,3,7}  
R,   <m,n> R    -

,  max(m,n) = 7;
)      -

 .
)   R:

?
?

?
?

3.   x y  «y2 = x», -
  R  -

,   , 
     

   <x,y>, x y.

4.  –1,  , –1 –1  -
 X Y  «X Y «, -
    

 .

5.   f:A A1 g:B B1
 A B=  A1 B1= .  -

h: A B A1 B1 f g.

6.  T T, T={0,2,3},  -
R,   : <a,b>

R <c,d>, a+d = c+b.
) , R   -

.
)   .
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7.    R R (R –
  )  -

f g f–1 ({0}) g–1 ({0}).  
  ?

8.   , -
, 

12)12)(12(
1...

97
1

75
1

53
1

31
1

n
n

nn
.

9. ,   
  .

10.   4   
   (   

O( )),  ,  
   :

f1(n) = (3/2)n, f2(n) = n, f3(n) = )2(2
n

, f4(n) = ln n.


