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3 2
xf x x x f x 1 x   2  

x 0      
 

      
: x 0

3 2
xf x x x f x 1 x   3  

 1  x x   

      3
x f x x x              3 3

x f x x x x f x x x  

x 0      
 

      
: x 0

3 2
xf x x x f x 1 x   4  

x 0      


      
:x 0

3 2
xf x x x f x 1 x   5  

 2 ,  4 :     2
f x 1 x  x 0 .  

 3 ,   5 :      2
f x 1 x  x 0  

 

  


 

 

2

2

1 x , x 0

f x 0 , x 0

1 x , x 0

 

 

2.166                   
2 2

g x 2 x 4 x 1 2x 4x 1 f x  

                 
2

22
f g x f x g x 4x 1 2x 1 

  
 

       
  

2

2

2x 0
x 0 2x 4x 1 0 f x 0

4x 1 0
 

 
  

   
  

2

2x 0
x 0 g x 0

4x 1 0
 

      f x g x 1 0   f x ,  g x   

  g x 0  x 0    f x 0 .  

  x 0 f x 0      f x 0 x . 
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2.167.    f
A ,1 , 

g
A  

f g :
 

 
 

        
   

2g 2

2

f

x A x
x 2x 1 0 x 1 0

x 2x 1g x A
  

 
f g

A .  

               
2

f g x f g x 1 g x x 1 x 1 . 

    f A 0,  

 

 

2.168.  
f

A ,   
g

A 0,  

f g :
 

 
   

 

g

x

f

x A x
x

e 0g x A


f g

A ,        x
f g x f g x lne x  

g f :
 

 
   

  

f

g

x A x 0
x 0

f x A lnx
  

g f
A 0, , 

       lnx
g f x g f x e x  

 
f g g f

A A  f g g f  

          2 2
x x 2x x 2 x x 2 0 2 x 1 x 0  x 0,1 . 

 

2.169. 
 

 
 

x
f lnx

e
   

x
u x eu

e
,  

       f u ln eu lne lnu 1 lnu ,  

     f x lnx 1, x 0   1

       lnx f x 1 f x lnx 1  2   

 1 ,  2   

   f x lnx 1, x 0  

 
f

C  y y .  

           1 1
f x 0 lnx 1 0 lnx 1 x e

e
.  

x x  
 
 
 

1
,0

e
. 

 

2.170   x y 0             f 0 f 0 f 0 f 0 0  

 x                          0 f 0 f x x f x f x f x f x 2f x  

  2f x 0      f x 0 x  

 x,y                f x f x y y f x y f y   

       f x f y f x y   1  
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i

f y f y x x f y x f x f x y f x  

       f y f x f x y            f x y f x f y .  

 1 ,  2 :               f x y f x f y f x y        f x f y f x y  

 

2.171  x 0              f 0 f 0 f 0 1 0  

  f 0 0        1 0 1   

  f 0 0        1 0 1     f 0 0.   

 x 1       f f 1       f x x f 1   1   x .  

 
1

x
          

1
f 1 f x f x x f 1

x
  2  

 1 ,  2 :    f x x f 1   3 .  

      
 

         
3

f x x f 1 x f 1 f x  
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2.189.     2 x 0 x 2   f
D ,2  

1 2 f
x ,x D   

1 2
x x ,  

           
1 2 1 2 1 2

x x 2 x 2 x 2 x 2 x  

             
1 2 1 2 1 2

2 2 x 2 2 x 2 2 x 5 2 2 x 5 f x f x  

f  ,2 . 

   x 1 0 x 1 x 0  f
A 1, .  

 
1 2 f

x ,x A   
1 2

x x , 
   




1 2

1 2

x 1 x 1

2 x 2 x
 

         
1 1 2 2 1 2

x 1 2 x x 1 2 x f x f x  f 1,  

    
1 2 f

x ,x A 0,   
1 2

x x ,  
1 2

lnx lnx  

   
1 2

lnx lnx      


       
1 2 1 2

2 lnx 2 lnx f x f x f 0,  

 
f

D  


1 2

x ,x  
1 2

x x  
 

 
  

1 2

1 2 1 2

2x 2x

1 2

x x x x

2x 2x e e

e e e e
,  

    1 1 2 22x x 2x x
e e e e          1 1 2 22x x 2x x

1 2
e e 1 e e 1 f x f x ,  

 f    . 

  
f

x A  

 
1 2

x , x  
1 2

x x  
   

   
   

3 3 3 3

1 2 1 2

1 2 1 2

x x 2x 2x

3x 3x 3x 3x
  

    3 3

1 1 2 2
2x 3x 2x 3x      3 3

1 1 2 2
2x 3x 5 2x 3x 5    

1 2
f x f x ,  

f . 

   
1 2

x ,x 0,   
1 2

x x ,  

     


       1 2

1 1

x x

1 2

1 2

1 1
e e f x f x f 0,

x x
 

   
1 2

x ,x ,0   
1 2

x x ,  

     


       1 2

1 1

x x

1 2

1 2

1 1
e e f x f x f ,0

x x
 

  
1 2

x , x  
1 2

x x   

 
 



   

  
 

           
     

1 2 1 2

1 2 1 2 1 1 1 2 2 2

1 2 1 2

x x x x

x x x x x x x x x x

x x x x

2 2 2 2

3 3 3 3 2 3 2 2 3 2 f

2 2 2 2

 

           
22 2

f x x 2x x 2x 1 1 x 1 1, x . 

   
1 2

x ,x ,1   
1 2

x x ,      
1 2

x 1 x 1 0  

      
2 2

1 2
x 1 x 1          



         
2 2

1 2 1 2
x 1 1 x 1 1 f x f x f ,1   
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1 2

x ,x 1,   
1 2

x x ,      
1 2

0 x 1 x 1  

      
2 2

1 2
x 1 x 1                   

2 2

1 2 1 2
x 1 1 x 1 1 f x f x f 1,   

             
22 2

f x x 6x 8 x 6x 9 1 x 3 1, x  

   
1 2

x ,x ,3   
1 2

x x ,      
1 2

x 3 x 3 0  

      
2 2

1 2
x 3 x 3          



         
2 2

1 2 1 2
x 3 1 x 3 1 f x f x f ,3   

   
1 2

x ,x 3,   
1 2

x x ,      
1 2

0 x 3 x 3  

      
2 2

1 2
x 3 x 3                   

2 2

1 2 1 2
x 3 1 x 3 1 f x f x f 3,   

 

2.190.     


   
 

2

1 2

1 2

3x 33 3
f x f x

x 1 x 1

 
1

3x 3

  
 

  




   

2 1

1 2 1 2

3 x x

x 1 x 1 x 1 x 1
, x 1 

 
1 2

x x 1          


      
1 2 1 2

f x f x 0 f x f x f ,1  

 
1 2

1 x x          


      
1 2 1 2

f x f x 0 f x f x f 1,  

    
 

   
 

1 21 2

1 2

1 2

x xx 3 x 3
f x f x

x 2 x 2

  
1 2

2x 3x 6 
1 2

x x   
2 1

2x 3x 6

  


 
1 2

x 2 x 2
 

  



 

1 2

1 2

x x

x 2 x 2
, x 2  

 
1 2

x x 2                
1 2 1 2

f x f x 0 f x f x f ,2  

 
1 2

2 x x                
1 2 1 2

f x f x 0 f x f x f 2,  

    
  

  

   
   

   

2 2 2 23 3
1 2 1 2 1 1 2 21 2

1 2 2 2 2 2

1 2 1 2

x x x x x x x xx x
f x f x

x 1 x 1 x 1 x 1
, x  

 
1 2

x ,x   
1 2

x x ,   2 2

1 1 2 2
x x x x , 2 2

1 2
x x 0 ,  

             
1 2 1 2

f x f x 0 f x f x f  

    
  

  
 

   
   

2 3

1 2 1 21 2

1 2 2 2 2 2

1 2 1 2

x x x xx x
f x f x

x 1 x 1 x 1 x 1
, x  

 
1 2

x x 0          


      
1 2 1 2

f x f x 0 f x f x f ,0  

 
1 2

0 x x                
1 2 1 2

f x f x 0 f x f x f 0,  

            2 2

1 2 1 2 1 1 2 2
f x f x x x x x x x 1 , x  

 
1 2

1 x x

 


      




2

1

2 2

1 2 1 1 2 2

2

2

x 1

x x 1 x x x x 1 2 0

x 1

  

               
1 2 1 2

f x f x 0 f x f x f 1,  
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            2 2

1 2 1 2 1 1 2 2
f x f x x x x x x x 2 , x  

 
1 2

1 x x

 


      
 

2

1

2 2

1 2 1 1 2 2

2

2

x 1

x x 1 x x x x 2 1 0

x 1

  

               
1 2 1 2

f x f x 0 f x f x f 1,  

 

2.191.    
1 2

x ,x ,0  
1 2

x x    2 2 2 2

1 2 1 2
x x x x   1 .  


1 2

3x 3x   2 .  

 1    2       2 2

1 1 2 2
x 3x x 3x  

   
1 2

f x f x f    ,0 . 

 1 2
x ,x 0, 

1 2
x x  

    
 

  

1 2x x x

2 2

1 2

2 2 , 2

x x

 

   1 2x x2 2

1 2
2 x 2 x    

1 2
f x f x , f   0, . 

 
1 2

x 0 x      
1 1 1

x 0 x 0 3 x 0      
1 1

x 3 x 0  

     2

1 1 1
x 3x 0 f x 0    2x

2
x 0 2 0  2

2
x 0 ,  

    2x 2

2 2
2 x 0 f x 0 .      

1 2
f x 0 f x  f   . 

   
1 2

x ,x 0,  
1 2

x x      2 2 2 2

1 2 1 2
x x x 3 x 3  

    
1 2

f x f x   f 0, . 

  
1 2

x ,x ,0  
1 2

x x     1 2x x
e 1 e 1     

1 2
f x f x   

  f ,0 . 

 
1 2

x 0 x         1 1x x

1 1
x 0 e 1 e 1 2 f x 2   

         2 2

2 2 2 2
x 0 x 0 x 3 3 f x 3     

1 2
f x f x  f  . 

           
22

f x x 4x 3 x 2 1, x 2  

  
1 2

x ,x ,2  
1 2

x x        
2 2

1 2
x 2 x 2  

                   
2 2 2 2

1 2 1 2
x 2 x 2 x 2 1 x 2 1         

1 2
f x f x f ,2  

     
2

f x 3 x 1 6 , x 2 .  

  
1 2

x ,x 2,  
1 2

x x          
2 2

1 2
3 x 1 6 3 x 1 6  

        
1 2

f x f x f 2,  

 
1 2

x 2 x           
2 2

1 1 1
x 2 x 2 0 x 2 0  

        
2

1 1
x 2 1 1 f x 1 

                 
2 2

2 2 2 2 2
x 2 x 1 1 3 x 1 3 3 x 1 6 9 f x 9 ,  

    
1 2

f x f x  f  . 
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1 2

x ,x ,0  
1 2

x x            3 3

1 2 1 2
x x f x f x f ,0  

  
1 2

x ,x 0,  
1 2

x x      2 2 2 2

1 2 1 2
x x x 1 x 1     

1 2
f x f x  

  f 0,  

 
1 2

x 0 x      3

1 1 1
x 0 x 0 f x 0   

      2

2 2 2
x 0 x 1 1 f x 1     

1 2
f x f x  f  . 

 

2.192.  f   , 4     1,4 ,  

    4, 1   4, . 

 f    , 4    6 5   

      f 6 f 5         f 6 f 5 0 A 0  

f      4, 1      3 2 1            f 3 f 2 f 1
 

      f 3 f 2 0        f 1 f 2 0 B 0 . 

f   1,4  3 4  

    f 3 f 4     f 3 f 4 0   1  

f   4,  5 6      f 5 f 6     f 6 f 5 0   2  

 1 ,  2   

           f 3 f 4 f 6 f 5 0   0  

 

2.193. f      f x f x  x . 

x 0              f 0 f 0 2f 0 0 f 0 0 . 

f   

   




   
f

x 0 f x f 0 0     




   
f

x 0 f x f 0 0  

 

2.194. f   ,      
1 2

x ,x ,  


1 2

x x     
1 2

f x f x . f 

    f x f x  x             
1 2 1 2

f x f x f x f x .  

        
1 2 1 2

x x x x . 

     
1 2

x , x ,    
1 2

x x       
1 2

f x f x f 

  , . 

 

2.195. 
1 2

x ,x  
1 2

x x  

                        
1 2 1 2 1 2 1 2 1 2

1 1 1
f x f x x x x x f x f x x x

2 2 2
 

                   1 2 1 2 1 2

1 2 1 2 1 2

x x x x x x1 1
x x f x f x x x

2 2 2 2 2 2 2 2
 

      
1 2 2 1

0 g x g x x x    


  
1 2

g x g x g  
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2.196.   f x x f   

       f f x f x x x x   

  f x x   f x x , x . 

 

2.197.  f 
1 2

x ,x  
1 2

x x  

          



       

f

1 2 1 2 1 2 1 2
f x f x f f x f f x x x x x   

f  

   f x  

            


        

x

f f x x f f f x f x f x f x   1 f  

 x 0   1              f 0 f 0 2f 0 0 f 0 0 . 

f   

   



   

f

x 0 f x f 0 0     



   

f

x 0 f x f 0 0
 

 

2.198.   f x x         3f x 3x 2x 3f x 5x
  


 

f
2x f3 x

x
5

 

 
   

 
    

 

2x 3f x
f f x x f x

5
  

  f x x   f x x , x . 

 

2.199.          


  

f

f x g x f f x f g x   1  

   f x g x  g x  

     f g x g g x   2  1 ,  2           f f x f g x g g x  

 

2.200.   
1 2

x ,x 0,  1 2x x    
1 2

f x f x . 

   
1 2

f x f x ,  
   

 1 2f x f x
e e 0  1 .    

 
f x

f x e x

x  0,     


f x
f x e 0    f x 0  x  0, . H   1  

       
    1 2f x f x

1 2 1 2
f x e f x e x x     

1 2
f x f x    

f  

 

2.201.  f   
1 2

x ,x ,0  
1 2

x x  

        
            1 2f x f x 2 2 2 2

1 2 1 1 2 2 1 2 1 2
f x f x e e x 2x x 2x x x 2x 2x 0  

                
1 2 1 2 1 2 1 2 1 2

x x x x 2 x x 0 x x x x 2 0    
1 2

x x 0  

  
1 2

x x 2 0 . 

f 
 
 

f x 2
e 2x x    x ,0 . 
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2.202.  f  
1 2

x ,x  
1 2

x x   

                 2 2

1 2 1 2 1 1 2 2
f x f x lnf x lnf x x 4x 1 x 4x 1  

     
1 2 1 2

x x x x 4 0      
1 2 1 2

2 x x x x 0 ,  

 
1 2

x x 4  

 

2.203.  
1 2

x ,x  
1 2

x x        3 3 2

1 1 1 1 1
f x 2f x x 2x 5x 1,  

       3 3 2

2 2 2 2 2
f x 2f x x 2x 5x 1  

                3 3 3 3 2 2

1 1 1 2 1 2 1 2 1 2
f x f x 2f x 2f x x x 2x 2x 5x 5x  

                          2 2 2 2

1 2 1 1 2 2 1 2 1 1 2 2 1 2
f x f x f x f x f x f x 2 x x x x x x 2x 2x 5

             2 2

1 1 2 2
f x f x f x f x 0 0 ,  

          2 2

1 1 2 2
f x f x f x f x 2 0        2 2

1 1 2 2 1 2
x x x x 2 x x 5 0 , 

      2 2

1 1 2 2
x x x x 0 0  

1 2
x x      

1 2
f x f x 0  

      
1 2

f x f x f  

    


    

f

3 3
f x 1 f x 1 x 1  x 1       x x 1 x 1 0       x 1,0 1, . 

 

2.204.  
1 2

x ,x  
1 2

x x      3

1 1 1
f x 3f x x 3 ,  

     3

2 2 2
f x 3f x x 3   

             3 3 3 3

1 1 1 2 1 2
f x f x 3f x 3f x x x  

                       2 2 2 2

1 2 1 1 2 2 1 2 1 1 2 2
f x f x f x f x f x f x 3 x x x x x x  

             2 2

1 1 2 2
f x f x f x f x 0 0 ,  

          2 2

1 1 2 2
f x f x f x f x 3 0       2 2

1 1 2 2
x x x x 0 0 ,  

             
1 2 1 2

f x f x 0 f x f x f  

 x 1                       3 2
f 1 3f 1 4 0 f 1 1 f 1 f 1 4 0 f 1 1 

 x 3                       3 2
f 3 3f 3 0 f 3 f 3 3 0 f 3 0 . 

i.          
  

        

f f

2 2 2
f f x 2 f f x f x 2 f x x 2 x   

    2
x x 2 0 x 1 x 2 . 

ii.      


      

f

f x 0 f x f 3 x 3  

iii.      


    

f

f x 1 f x f 1 x 1 
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iv.            


            

f

2 2 2 2
f f x 4 0 f f x 4 f 3 f x 4 3 f x 1  

   


      

f

2 2
f x f 1 x 1 1 x 1 

 

2.205.  
1 2

x ,x  
1 2

x x     
1 2

f x f x  

   3 3

1 2
f x f x                3 3

1 1 2 2 1 2 1 2
f x 3f x f x 3f x 2x 2x x x  

   


  
1 2

f x f x f . 

 x 0                  3 2
f 0 f 0 0 f 0 f 0 1 0 f 0 0  

 x 1                  3 3
f 1 f 1 2 f 1 f 1 2 0  

                   2
f 1 1 f 1 f 1 2 0 f 1 1 

i.      



    
f

f x 0 f x f 0 x 0  

ii.      



       
f

f x 1 f x f 1 x 1 

iii.          



        
f

f f x 1 0 f f x 1 f 0 f x 1 0  

     



       
f

f x 1 f x f 1 x 1 

iv.          



     
f

2 2
f f f x 4 0 f f f x 4 f 0     




   
f

2
f f x 4 0 f 0  

   



           
f

2 2 2
f x 4 0 f 0 x 4 0 x 4 2 x 2  

 

2.206.  f,g 
1 2

x ,x  
1 2

x x     
1 2

f x f x   

         


    

f

1 2 1 2
g x g x f g x f g x f g



f,g  

 f,g 
1 2

x ,x  
1 2

x x     
1 2

f x f x   

   
1 2

g x g x .          


    

f

1 2 1 2
f x f x f f x f f x f f   

         


    

g

1 2 1 2
g x g x g g x g g x g g  

   g x lnx , x 0  0,  

x 1     g g x ln lnx   

 

2.207.        x
f x x e , x 0, .  

  
1 2

x ,x 0,  
1 2

x x    
1 2

x x ,    1 2 1 2x x x x
e e e e ,  
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         1 2x x

1 2 1 2
x e x e f x f x f 0,  

   



              
f

f f e e e e  

 

2.208. 
1 2

x ,x  
1 2

x x  1 2x x
e e , 

1 2
2x 2x ,  

           1 2x x

1 2 1 2
e 2x e 2x f x f x f  

     


    

f

f x 1 f x f 0 x 0  

 

2.209.  
1 2

x ,x  
1 2

x x      1 2 1 2x x x x
,  

           1 2x x

1 2 1 2
x x f x f x f  

    


            
3 3

f

x x 3 3 x x 3 3
x x x x f x f x x x  

             x x 1 x 1 0 x 1,0 1,  

 

2.210.  
1 2

x ,x  
1 2

x x   3 3

1 2 1 2
x x , 5x 5x ,  

   3 3

1 1 2 2
x 5x x 5x             3 3

1 1 2 2 1 2
x 5x 1 x 5x 1 f x f x f  

              
  

        

f f

f f x 7 f f x f 1 f x 1 f x f 0 x 0  

 

2.211.  
1 2

x ,x  
1 2

x x   

                
     

           

77
1 2 1 2 1 2

3 3 3 3 3 3
1 2 1 2 1 2

x x 1 x 1 x (1 x ) 1 x

x x x x x x
 

        
7 73 3

1 1 2 2
1 x x 1 x x           

7 73 3

1 1 2 2
1 x x 5 1 x x 5

   
1 2

f x f x   f  . 

    f 0 6  

       




           

f

f f x 1 4 f 0 f x 1 4 0 f x 1 4   1 .  

  f 1 4   1      




      
f

f x 1 f 1 x 1 1 x 0 . 

 

2.212.    
1 2

x ,x 0,  1 2x x   1 2x x
    

1 2 1 2
lnx lnx lnx lnx  

          1 2x x

1 2 1 2
lnx lnx f x f x  f 

 0, . 

             
2 2

x x 4 x 9 2 2
ln x x 4 ln x 9  

                     
2 2

x x 4 2 x 9 2 2 2
ln x x 4 ln x 9 f x x 4 f x 9 , 

f  0,   

     2 2
x x 4 x 9 x 5 . 
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2.213.   1 2
x ,x 0,1  1 2x x ,  

    


        
2 2

1 2 1 2 1 2
lnx lnx 0 ln x ln x f x f x f 0,1  

 1 2
x ,x 1,  1 2x x ,  

            
2 2

1 2 1 2 1 2
0 lnx lnx ln x ln x f x f x f 1,  

  2
x 4 1   2

x x 1 1 x 0  

                 2 2 2 2 2 2 2 2
ln x 4 ln x x 1 0 ln x 4 ln x x 1  

   


          

f

2 2 2 2
f x 4 f x x 1 x 4 x x 1 x 3  

 

2.214.  
1 2

x ,x  1 2x x   1 2 1 2x x x x
10 10 , 100 100 ,  

          1 1 2 2 1 1 2 2x x x x x x x x
10 100 10 100 10 100 110 10 100 110  

      
1 2

f x f x f  

i)    


          

f

x x x x
10 100 2 10 100 110 108 f x f 0 x 0  

ii)             
  

         

f f

f f(x) 108 f f x f 0 f x 0 f x f 1 x 1 

 

2.215.  
1 2

x ,x  
1 2

x x
   

 

 
    



1 2

1 2

x x

1 2 x x

2 2
x x

3 3
 

      
      1 1 2 2x x x x

1 2
2 3 1 2 3 1 f x f x  f . 

i.    



                    

f
x x x x x x

2 3 5 2 3 1 4 2 3 1 4 f x f 1 x 1 

ii     f f x 1 1       




     

21

f

xx

f f x 1 f 0 f x 1 0  

     




    
f

f x 1 f x f 0 x 0 . 

 

2.216.     f x x x ,    x 0, .  

  
1 2

x ,x 0,  
1 2

x x      
1 2 1 2

x x x x , 

             1 1 2 2 1 2
x x x x f x f x f 0,  

 


   
       

 

f

x x f x f 0 x
2 2 2

 

     x
f x lnx e , x 0 .  

  
1 2

x ,x 0,  1 2x x 
1 2

lnx lnx , 1 2x x
e e

            1 2x x

1 2 1 2
lnx e lnx e f x f x f 0,

   


     

f

x
lnx e e f x f 1 x 1. 
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2.217.     x
f x lnx e , x 0   f 0,  

       


             
2

f

2 2x x 1 x 5
ln x x 1 e ln x 5 e f x x 1 f x 5  

       2
x x 1 x 5 x 2,2  

 

2.218.    


     
 

2
5 5

2 2

2

x 1
ln x x 5 x 1

x x 5
 

               
5 5

2 2 2 2
ln x 1 x 1 ln x x 5 x x 5   1  

    5
f x lnx x , x 0   f 0, . 

     


            

f

2 2 2 2
1 f x 1 f x x 5 x 1 x x 5 x 4  

 

2.219.   f 0, . 

                              
3 33 32 2 2 2
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 . 
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2.340. )               1 1
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1
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1 2
,    

1 2
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x x
1 1

x x x
1 0 f x 0 f x f 2 x 2  
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 150 
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 i. 
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