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ȿɈɀȺɁȺɆ  ȷɆȾȼɆȺȽɆ 

ȺɨɟŮůɖ  ɛɞɜɞŰɞɜɑŬɠ 
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            ȼ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( ) ( )0,1 1,Ç +¤  ɛŮ 

           
( )( )

( ) ( )
2 2

1 1 1 11 1 1 1 1
'( ) ln

1 1 1

x xx x x
f x x

x x xx x

Ö - - + Ö+ - - -
= - = - = - =
- - -

 

           
( ) ( ) ( )

2 2

2 2 2

2 1 2 2 1 1
0

1 1 1

x x x x

xx x x x x

- - - + - +
= - = =- <
- - -
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            ȺɑɜŬɘ    ( )'( ) 0 2 ln 0 2f x x x x= Ú - = Ú = ɐ  ln 0x=  
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              ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( )0,+¤ 

              ȷűɞɨ  '( ) 0f x >   ůŰŬ  ŭɘŬůŰɐɛŬŰŬ   ( )0,1   əŬɘ  ( )2,+¤  

              ɎɟŬ   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰŬ  ŭɘŬůŰɐɛŬŰŬ  

              ( ]0,1   əŬɘ  [ )2,+¤ .  
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              ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰo  ŭɘɎůŰɖɛŬ   [ ]1,2    

     

                     

                 

 

 

  xvi)    
1

1
( )

1

x

x

e
f x

e +

+
=
+

  ,  xÍ  

              ȼ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ 

 

             
( )( )

( ) ( )
( )

( )

1 1 2 1 2

2 2 2
1 1 1

1 1 1
'( ) 0

1 1 1

x x x x xx x x x

x x x

e e e e e ee e e e
f x

e e e

+ + + + +

+ + +

+ - + -+ - -
= = = <

+ + +
 

              ɔɘŬ  əɎɗŮ  xÍ   

               

              ȼ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ     

              ȷűɞɨ  '( ) 0f x <   ůŰɞ     ɎɟŬ   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   

              ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰo  ŭɘɎůŰɖɛŬ     

 

x  0                 1                   2             +¤ 
'( )f x           +           -       + 

( )f x                                               



ɀŬɗɖɛŬŰɘəɎ  ũȭ ȿɡəŮɑɞɡ                                                                     ȾŬŰŮɨɗɡɜůɖɠ 

        

ɀɞɜɞŰɞɜɑŬ                                                                                            ǳǻȓȒȆȑ  ǶȐǽȒȓȎȑ 295 

 

 

 

2.   NŬ  ɛŮɚŮŰɐůŮŰŮ  ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ   Űɘɠ  ůɡɜŬɟŰɐůŮɘɠ : 
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                   ɇɞ  ˊɟɧůɖɛɞ  Űɖɠ  '( )f x   əŬɘ  ɖ  ɛɞɜɞŰɞɜɑŬ  Űɖɠ  ( )f x    űŬɑɜɞɜŰŬɘ   

                    ůŰɞɜ  ˊŬɟŬəɎŰɤ  ˊɑɜŬəŬ : 

                     

 

    x  
0          

1

e
    +¤ 

'( )f x    -    + 

( )f x        

                    

                    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  [ )0,+¤ 

                    ȷűɞɨ  '( ) 0f x <   ůŰɞ  ŭɘɎůŰɖɛŬ    
1

0,
e

å õ
æ ö
ç ÷

ɎɟŬ   ɖ    ůɡɜɎɟŰɖůɖ    

                    ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ    
1

0,
e

è ø
é ù
ê ú

 

                    ȷűɞɨ  '( ) 0f x >   ůŰɞ  ŭɘɎůŰɖɛŬ    
1

,
e

å õ
+¤æ ö

ç ÷
  ɎɟŬ   ɖ   ůɡɜɎɟŰɖůɖ    

                   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ    
1

,
e

è õ
+¤öé

ê ÷
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3.   NŬ  ɛŮɚŮŰɐůŮŰŮ  ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ   Űɘɠ  ůɡɜŬɟŰɐůŮɘɠ : 

           

             i)    5 4 3 21 5
( ) 1

5 3
f x x x x x= - + - +         ii )  4 3( ) 3 4 1f x x x= - + 

                                    

                                   
1xe

x

-
    , Ŭɜ   0x¸                                  

ln

1

x

x-
   , Ŭɜ 0 1x<  ̧

           iii )   ( )f x =                                              iv) ( )f x = 

                                     1          ,  Ŭɜ   0x=                                    1       ,  Ŭɜ  1x=  

                                         

 

 

                                       2 2 4x x+ +  ,  1x<-                            2 2 3x x- + ,  1x¢  

             v)   ( )f x =                                                vi)  ( )f x = 

                                         2 x-           ,  1x²-                            3 x-            ,  1x>  

 

 

                                    ȿɨůɖ 

 

               i)    5 4 3 21 5
( ) 1

5 3
f x x x x x= - + - +  ,    xÍ    

 

                      ȺɑɜŬɘ    4 3 2'( ) 4 5 2f x x x x x= - + - 

                     ( )( )
24 3 2'( ) 0 4 5 2 0 1 2 0f x x x x x x x x= Ú - + - = Ú - - = Ú  

 

                     0xÚ =    ɐ   1x=     ɐ    2x=  

 

 

    x  

 

-¤         0              1              2       +¤ 

'( )f x     +     -   -    + 

( )f x                   

 

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ   

                     ȷűɞɨ  '( ) 0f x >   ůŰŬ  ŭɘŬůŰɐɛŬŰŬ   ( ),0-¤   əŬɘ  ( )2,+¤  

                     ɎɟŬ   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰŬ       

                     ŭɘŬůŰɐɛŬŰŬ     ( ],0-¤   əŬɘ  [ )2,+¤ .  

                     ȷűɞɨ  '( ) 0f x <   ůŰɞ  ŭɘɎůŰɖɛŬ   ( )0,2    ɎɟŬ   ɖ  ůɡɜɎɟŰɖůɖ   ( )f x      

                     ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ŭɘɎůŰɖɛŬ   [ ]0,2     



ɀŬɗɖɛŬŰɘəɎ  ũȭ ȿɡəŮɑɞɡ                                                                     ȾŬŰŮɨɗɡɜůɖɠ 

        

ɀɞɜɞŰɞɜɑŬ                                                                                            ǳǻȓȒȆȑ  ǶȐǽȒȓȎȑ 299 

 

             ii )   4 3( ) 3 4 1f x x x= - + 

 

                     ȺɑɜŬɘ    3 2'( ) 12 12f x x x= -  

                    ( )3 2 2'( ) 0 12 12 0 12 1 0 0f x x x x x x= Ú - = Ú - = Ú =  ɐ   1x=  

 

 

 

               

 

                     ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ   

                     ȷűɞɨ  '( ) 0f x >   ůŰɞ  ŭɘɎůŰɖɛŬ   ( )1,+¤   ɎɟŬ   ɖ   ůɡɜɎɟŰɖůɖ    

                    ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ   ŭɘɎůŰɖɛŬ   [ )1,+¤ 

                     ȷűɞɨ  '( ) 0f x <   ůŰɞ  ŭɘɎůŰɖɛŬ   ( ),1-¤    ɎɟŬ   ɖ  ůɡɜɎɟŰɖůɖ   ( )f x      

                     ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ŭɘɎůŰɖɛŬ   [ ],1-¤     

 

                                     
1xe

x

-
    ,  Ŭɜ   0x¸                                 

           iii )   ( )f x =                                              

                                         1        ,  Ŭɜ   0x=                              

                                              

                          ȷɜ   ( ) ( ),0 0,xÍ -¤ Ç +¤  ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   

                          ůŬɜ  ˊɖɚɑəɞ  ůɡɜŮɢɩɜ  ůɡɜŬɟŰɐůŮɤɜ 

                         

                          ȺɝŮŰɎɕɞɡɛŮ  Űɖ  ůɡɜɏɢŮɘŬ  ůŰɞ  0 0x =            

                          

0

0

0 0 0

1
lim ( ) lim lim 1 (0)

1

x x

x x x

e e
f x f

x

å õ
æ ö
ç ÷

  

å õ å õ-
= = = =æ ö æ ö

ç ÷ ç ÷
 

 

                          ȷűɞɨ   
0

lim ( ) (0) 0
x

f x f


= =   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x    

                          ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  0 0x =  

                         

                          ȯɟŬ   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ   

 

                          Ⱥˊɑůɖɠ   ŮɑɜŬɘ      

                         
( ) ( )

'

2 2

1 1 ' 1
'( )

x x x xe x e x xe e
f x

x x

- - - - +
= =    ɔɘŬ  əɎɗŮ  0x¸       

 

    x  

 

-¤         0             1       +¤ 

'( )f x     -     -   + 

( )f x                
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                           ɆŰɞ  0 0x =     ɏɢɞɡɛŮ :   
0 0

1
1

( ) (0)
lim lim

0

x

x x

e
f x f x

x x 

å õ-
-æ ö-

= =æ ö
- æ öæ ö

ç ÷

 

                          

0 0

0 0

20 0 0

1 1 1
lim lim lim

2 2 2

x x x

x x x

e x e e

x x

å õ å õ
æ ö æ ö
ç ÷ ç ÷

  

å õ å õ å õ- - -
= = = =æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷
   ȯɟŬ 

1
'(0)

2
f =   

 

                                                         
2

1x xxe e

x

- +
   ,  ( ) ( ),0 0,xÍ -¤ Ç +¤ 

                             ȯɟŬ   '( )f x =   

                                                              
1

2
              ,   0x=         

 

                           ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ    ( ) 1x xh x xe e= - + 

 

                           ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

                           ɛŮ    '( ) x x x xh x e xe e xe= + - = 

 

                           ȷɜ   0x<   ŰɧŰŮ  '( ) 0h x <    ɞˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                           űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤  

                           ɃˊɧŰŮ   0 ( ) (0) 1 0 '( ) 0
h

x xx h x h xe e f x< Ý > Ý - + > Ý > 

                           ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( ],0-¤           

                   

                           ȷɜ   0x>   ŰɧŰŮ  '( ) 0h x >    ɞˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                           ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤ 

                           ɃˊɧŰŮ   0 ( ) (0) 1 0 '( ) 0
h

x xx h x h xe e f x> Ý > Ý - + > Ý > 

 

                           ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤                            

                           Aűɞɨ    ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( ],0-¤  əŬɘ   

                           ůŰɞ  [ )0,+¤  əŬɘ   ůɡɜŮɢɐɠ  ůŰɞ   0 0x =   ɏɢɞɡɛŮ  ɧŰɘ  ɖ  ( )f x    

                           ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 
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ln

1

x

x-
    ,    Ŭɜ 0 1x<  ̧

               iv)    ( )f x =  

                                               1        ,    Ŭɜ  1x=  

 

 

                          ȷɜ   ( ) ( )0,1 1,xÍ Ç +¤  ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   

                          ůŬɜ  ˊɖɚɑəɞ  ůɡɜŮɢɩɜ  ůɡɜŬɟŰɐůŮɤɜ 

                         

                          ȺɝŮŰɎɕɞɡɛŮ  Űɖ  ůɡɜɏɢŮɘŬ  ůŰɞ  0 1x =            

                          

0

0

1 1 1 1

1
ln 1

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

x xf x f
x x

å õ
æ ö
ç ÷

   

å õ
æ öå õ å õ

= = = = =æ öæ ö æ ö
-ç ÷ ç ÷æ ö

ç ÷

 

 

                          ȷűɞɨ   
1

lim ( ) (1) 1
x

f x f


= =   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x    

                          ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  0 1x =                 

                          ȯɟŬ   ɖ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( )0,+¤ 

 

                           Ⱥˊɑůɖɠ   ŮɑɜŬɘ      

                   
( )( ) ( )

( )

( )

( ) ( )

'

2 2 2

1
1 lnln 1 ln 1 ' 1 ln

'( )
1 1 1

x xx x x x x x xxf x
x x x x

- -- - - - -
= = =

- - -
    

                    ɔɘŬ  əɎɗŮ    ( ) ( )0,1 1,xÍ Ç +¤     

                     ɆŰɞ  0 1x =     ɏɢɞɡɛŮ :   
1 1

ln
1

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

x
f x f x

x x 

å õ
-æ ö- -= =æ ö

- -æ ö
ç ÷

                     

                      
( ) ( ) ( )

( )
( )

0

0

2
1 1 1

1 1

1
1

ln 1 1
lim lim lim

2 1 2 11

1 1 1
lim lim

2 1 2 2

x x x

x x

x x xx

x x xx

x

x x x

å õ
æ ö
ç ÷

  

 

å õ
-å õ å õæ ö- + -

= = = =æ ö æ öæ öæ ö - -- ç ÷æ öç ÷
ç ÷

å õ- - -å õ
= = =-æ ö æ ö

- ç ÷ç ÷

   

                       ȯɟŬ 
1

'(1)
2

f =   
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( )

2

1 ln

1

x x x

x x

- -

-
   ,  ( ) ( )0,1 1,xÍ Ç +¤ 

                        ȯɟŬ        '( )f x =   

                                                              
1

2
-                ,   1x=         

 

                        ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ    ( ) 1 lnh x x x x= - -  

 

                        ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

                        ( )0,+¤  ɛŮ    
1

'( ) 1 ln 1 ln 1 lnh x x x x x
x

= - - = - - =- 

 

                        ȷɜ   1x>   ŰɧŰŮ  '( ) 0h x <    ɞˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                        űɗɑɜɞɡůŬ  ůŰɞ  [ )1,+¤ 

                        ɃˊɧŰŮ   1 ( ) (1) 1 ln 0 '( ) 0
h

x h x h x x x f x> Ý < Ý - - < Ý < 

                         ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  [ )1,+¤          

                   

                         ȷɜ   0 1x< <  ŰɧŰŮ  '( ) 0h x >    ɞˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                         ŬɨɝɞɡůŬ  ůŰɞ  ( ]0,1  

                         ɃˊɧŰŮ   0 1 ( ) (1) 1 ln 0 '( ) 0
h

x h x h x x x f x< < Ý < Ý - - < Ý < 

 

                         ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ]0,1                             

                         Aűɞɨ    ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ]0,1  əŬɘ   

                         ůŰɞ  [ )1,+¤  əŬɘ   ůɡɜŮɢɐɠ  ůŰɞ   0 1x =   ɏɢɞɡɛŮ  ɧŰɘ  ɖ  ( )f x    

                         ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( )0,+¤. 
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               ȺɨɟŮůɖ  ɛɞɜɞŰɞɜɑŬɠ  ɛŮ  Űɖ  ɓɞɐɗŮɘŬ  Űɖɠ  ŭŮɨŰŮɟɖɠ  ˊŬɟŬɔɩɔɞɡ 

 

1.  NŬ  ɛŮɚŮŰɐůŮŰŮ  ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ   Űɘɠ  ůɡɜŬɟŰɐůŮɘɠ : 

                i)   2( ) 2 lnf x x x x= -                  ii)    2( ) 4 2 4xf x e x x= + -      

              iii )  21
( )

2
f x x x xhm= - +              iɜ)   2( ) 3 6 6f x x xsun= + Ö -      

               ɜ)   ( )( ) 1 ln 1 xf x x e= + + -          ɜi)  2( ) xf x x x e= - -       

             ɜii )   2( ) 2 2 xf x x x e= - +             ɜiii )   6 2( ) 3 2xf x e x x x= + + -           

              ix)   ( )( )2( ) 2 1 ln 2f x x x x= - - - -  

          

                             ȿɨůɖ 

           i)    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

                 ɛŮ    
1

'( ) 2ln 2 2 2ln 2 2f x x x x x x
x

= + Ö - = + -                       

                
1 2 2

''( ) 2 2
x

f x
x x

-
= Ö - =         

                 ȷɜ   0 1x< <  ŰɧŰŮ  ''( ) 0f x >    ɞˊɧŰŮ   ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                 ŬɨɝɞɡůŬ  ůŰɞ  ( ]0,1  

                 ɃˊɧŰŮ   
'

0 1 '( ) '(1) '( ) 0
f

x f x f f x
¬

< < Ý < Ý < 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ]0,1           

                   

                 ȷɜ   1x>   ŰɧŰŮ  ''( ) 0f x <    ɞˊɧŰŮ   ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                 űɗɑɜɞɡůŬ  ůŰɞ  [ )1,+¤ 

                 ɃˊɧŰŮ   
'

1 '( ) '(1) '( ) 0
f

x f x f f x> Ý < Ý < 

 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  [ )1,+¤                            

                 Aűɞɨ    ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ]0,1  əŬɘ   

                 ůŰɞ  [ )1,+¤  əŬɘ   ůɡɜŮɢɐɠ  ůŰɞ   0 1x =   ɏɢɞɡɛŮ  ɧŰɘ  ɖ  ( )f x    

                 ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ ůŰɞ  ( )0,+¤. 

 

      ii )      2( ) 4 2 4xf x e x x= + - 

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ     ɛŮ    '( ) 4 4 4xf x e x= + -                       

                                  əŬɘ  ''( ) 4 4 0xf x e= + >   ɔɘŬ  əɎɗŮ  xÍ                

                 ȷűɞɨ    ''( ) 0f x >    ɔɘŬ  əɎɗŮ  xÍ    ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                 ŬɨɝɞɡůŬ  ůŰɞ   
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                 ȷűɞɨ  0'(0) 4 4 0 4 4 0 4 0f e= + Ö - = + - =  ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬɘ 

                 ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                 ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                 ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

< Ý < Ý < 

                              
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                 ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                 ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

                       

      iii )      21
( )

2
f x x x xhm= - +               

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                  ůŰɞ     ɛŮ    '( ) 1f x x xsun= - +     əŬɘ    ''( ) 1 0f x xhm= - >  ɔɘŬ 

                  əɎɗŮ  ( )4 1 ,
2

x x
p

k k
ë û

Í - = + Íì ü
í ý

 

                  ȷűɞɨ  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ     ɎɟŬ  ɖ  ůɡɜɎɟŰɖůɖ 

                 '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ                  

                  ȷűɞɨ  '(0) 0 1 0 1 1 0f sun= - + =- + =  ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬɘ 

                  ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                  ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                  ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

< Ý < Ý < 

                              
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                   ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                 ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                 ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

           

       iv)     ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ     ɛŮ    '( ) 6 6f x x xhm= -                        

                 əŬɘ    ( )''( ) 6 6 6 1 0f x x xsun sun= - = - ²     Ŭűɞɨ  ɔɘŬ  əɎɗŮ  xÍ  

                 ɘůɢɨŮɘ     1 1 1 0x xsun sun- ¢ ¢ Ú - ² 

                 ȺɑɜŬɘ  ''( ) 0f x ²    ɔɘŬ  əɎɗŮ  xÍ .  ȷűɞɨ  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x  ŮɑɜŬɘ   

                 ůɡɜŮɢɐɠ   ůŰɞ     ɎɟŬ  ɖ  ůɡɜɎɟŰɖůɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  

                 ůŰɞ                  

                 ȷűɞɨ  '(0) 0 6 0 0f hm= - Ö =   ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬ    ɟɑɕŬ  Űɖɠ  '( ) 0f x =     
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                 əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                 ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                 ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

< Ý < Ý < 

                              
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                 ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                 ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

      v)      ( )( ) 1 ln 1 xf x x e= + + -              

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ  ( )1,- +¤   ɛŮ   
1

'( )
1

xf x e
x
= -
+

    əŬɘ     

                 
( ) ( )

2 2

1 1
''( ) 0

1 1

x xf x e e
x x

å õ
=- - =- + <æ ö

æ ö+ +ç ÷

  ɔɘŬ   əɎɗŮ  ( )1,xÍ - +¤ 

                  ȷűɞɨ  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ     ɎɟŬ  ɖ  ůɡɜɎɟŰɖůɖ 

                 '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( )1,- +¤                

                  ȷűɞɨ  01
'(0) 1 1 0

0 1
f e= - = - =

+
   ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬɘ 

                  ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ, 

                  ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                  ɃˊɧŰŮ   
'

1 0 '( ) '(0) '( ) 0
f

x f x f f x
®

- < < Ý > Ý > 

                                       
'

0 '( ) '(0) '( ) 0
f

x f x f f x
®

> Ý < Ý < 

                  ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( ]1,0-   əŬɘ 

                  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                  ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

 

      vi)      2( ) xf x x x e= - -              

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ     ɛŮ   '( ) 1 2 xf x x e= - -    əŬɘ     

                ( )''( ) 2 2 0x xf x e e=- - =- + <  ɔɘŬ   əɎɗŮ  xÍ  

                 ȷűɞɨ  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ     ɎɟŬ  ɖ  ůɡɜɎɟŰɖůɖ 

                '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ                  
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                  ȷűɞɨ  0'(0) 1 2 0 1 1 0f e= - Ö - = - =   ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬɘ 

                  ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ, 

                  ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                  ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
®

< Ý > Ý > 

                               
'

0 '( ) '(0) '( ) 0
f

x f x f f x
®

> Ý < Ý < 

                  ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                  ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

     vii )     2( ) 2 2 xf x x x e= - +  

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ     ɛŮ    '( ) 2 2 2 xf x x e= - +                        

                                əŬɘ  ''( ) 2 2 0xf x e= + >   ɔɘŬ  əɎɗŮ  xÍ                

                 ȷűɞɨ    ''( ) 0f x >    ɔɘŬ  əɎɗŮ  xÍ    ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                 ŬɨɝɞɡůŬ  ůŰɞ   

                 ȷűɞɨ  0'(0) 2 0 2 2 0 2 2 0f e= Ö - + = - + =   ɖ  Űɘɛɐ  0 0x =   ŮɑɜŬɘ 

                 ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                 ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                 ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

< Ý < Ý < 

                              
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                 ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                 ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

 

     viii )    6 2( ) 3 2xf x e x x x= + + - 

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ     ɛŮ    5'( ) 18 4 1xf x e x x= + + -                       

                                əŬɘ  4''( ) 90 4 0xf x e x= + + >   ɔɘŬ  əɎɗŮ  xÍ                

                 ȷűɞɨ    ''( ) 0f x >    ɔɘŬ  əɎɗŮ  xÍ    ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

                 ŬɨɝɞɡůŬ  ůŰɞ   

                 ȷűɞɨ  0 5'(0) 18 0 4 0 1 1 0 0 1 0f e= + Ö + Ö - = + + - =   ɖ  Űɘɛɐ  0 0x =    

                 ŮɑɜŬ   ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                 ɖ  ɟɑɕŬ  0 0x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 
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                 ɃˊɧŰŮ   
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

< Ý < Ý < 

                              
'

0 '( ) '(0) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                 ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ 

                 ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                 ůɡɜŮɢɐɠ  ůŰɞ   0 0x =          

 

 

      ix)     ( )( )2( ) 2 1 ln 2f x x x x= - - - -              

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ŭɡɞ  űɞɟɏɠ  ˊŬɟŬɔɤɔɑůɘɛɖ   

                 ůŰɞ  ( )0,+¤   ɛŮ        

                ( )
1 1 1

'( ) 2 ln 2 1 2 ln 2 1 2 ln 1f x x x x x x x x
x x x

= + - - - = + - - + = + - -     

                 əŬɘ  
2

1 1
''( ) 2 0f x

x x
= + + >  ɔɘŬ   əɎɗŮ  ( )0,xÍ +¤ 

                  ȷűɞɨ  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ  ( )0,+¤   ɎɟŬ  ɖ   

                  ůɡɜɎɟŰɖůɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤                

                  ȷűɞɨ  
1

'(1) 2 ln1 1 2 0 1 1 0
1

f = + - - = + - - =   ɖ  Űɘɛɐ  0 1x =   ŮɑɜŬɘ 

                  ɟɑɕŬ  Űɖɠ  '( ) 0f x =    əŬɘ  Ŭűɞɨ  ɖ  '( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ, 

                  ɖ  ɟɑɕŬ  0 1x =   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                  ɃˊɧŰŮ   
'

0 1 '( ) '(1) '( ) 0
f

x f x f f x
¬

< < Ý < Ý < 

                                     
'

1 '( ) '(1) '( ) 0
f

x f x f f x
¬

> Ý > Ý > 

                  ȯɟŬ   ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  ( ]0,1   əŬɘ 

                  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  [ )1,+¤  Ŭűɞɨ   ɖ  ( )f x   ŮɑɜŬɘ    

                  ůɡɜŮɢɐɠ  ůŰɞ   0 1x =          
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ȺɨɟŮůɖ  ɛɞɜɞŰɞɜɑŬɠ  ɛŮ  ɓɞɖɗɖŰɘəɐ  ůɡɜɎɟŰɖůɖ 

     

1.   NŬ  ɛŮɚŮŰɐůŮŰŮ  ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ   Űɘɠ  ůɡɜŬɟŰɐůŮɘɠ : 

              i)  ( )
x

f x
x

hm
=  ,    0,

2
x

pè ø
Íé ù
ê ú

       ii )  2( ) ln 2lnf x x x= +  

            iii )  ( )
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f x x
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= +                       iv)  
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             v)  ( )
xef x x=                                 vi)    
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x
f x x

x
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           vii )  
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x

f x x
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= -                       viii )    
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            ix)    
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=                           x)     
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( )
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x
f x

x
=
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                             ȿɨůɖ 

           i)    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  0,
2

på õ
æ ö
ç ÷

 

                 ɛŮ    
2

'( )
x x x

f x
x

sun hmÖ -
=  

                 ȷűɞɨ  ɞ  ˊŬɟɞɜɞɛŬůŰɐɠ  ɏɢŮɘ  ůŰŬɗŮɟɧ  ˊɟɧůɖɛɞ ,  Űɞ  ˊɟɧůɖɛɞ  Űɖɠ           

                 '( )f x   ŮɝŬɟŰɎŰŬɘ    Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ  Űɞɡ  ŬɟɘɗɛɖŰɐ                        

                  ŪɏŰɤ  ( )h x x x xsun hm= Ö -       ɛŮ  0,
2

x
pè ø

Íé ù
ê ú

 

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  0,
2

på õ
æ ö
ç ÷

 

                 ɛŮ    '( ) 0h x x x x x x xsun hm sun hm= - Ö - =- Ö <  ɔɘŬ  əɎɗŮ  0,
2

x
på õ

Íæ ö
ç ÷

, 

                 Ƀ́ ɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  0,
2

pè ø
é ù
ê ú

 

                 Ⱥˊɑůɖɠ   (0) 0 0 0 0 1 0 0h sun hm= Ö - = Ö - =.  ȯɟŬ   0x=   ɟɑɕŬ  Űɖɠ   

                 ( ) 0h x =   əŬɘ  Ŭűɞɨ  ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  0,
2

pè ø
é ù
ê ú

, 

                  ɖ   0x=    ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ  ( ) 0h x =  

                  ɃˊɧŰŮ   0 (0) ( ) ( ) 0
2 2

h

x h h x h h x
p p® å õ

< < Ý > > Ý <æ ö
ç ÷
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                    ȯɟŬ   1x=   ɟɑɕŬ  Űɖɠ   ( ) 0h x =   əŬɘ  Ŭűɞɨ  ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ        

                    ŬɨɝɞɡůŬ  ůŰɞ  
1

,
e

å õ
+¤æ ö

ç ÷
,  ɖ  1x=    ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ  ( ) 0h x =   

                     ůŰɞ  
1

,
e

å õ
+¤æ ö

ç ÷
 

                      Ⱥˊɑůɖɠ    ( ) ( )3

0 0
lim ( ) lim 1 2ln 0 1
x x

h x x x
+ + 

= - + = - + -¤ =-¤                                                   

 

                      

3

3

3 3 3

1 1 1 1 1 1
1 2ln 1 2ln 1 6 7 0h e

e e e e e e

-å õ å õ å õ
= - + = - + = - - = - <æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷
 

                       ȷűɞɨ    ( )h x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ     

                         1

1
0,

e

å ø
D =æ ù
ç ú

   Űɞ   ůɨɜɞɚɞ  Űɘɛɩɜ   Űɖɠ   ( )h x   ůŰɞ   
1

0,
e

å ø
æ ù
ç ú

  ŮɑɜŬɘ    

                          ( )1 3
0

1 1
lim ( ), , 7
x

h h x h
e e+

å øå õ å ø
D = = -¤ -æ ö ææ ù ù

ç ÷ ç úç ú
 

                         ȷűɞɨ  Űɞ  ɛɖŭɏɜ  ŭŮɜ  ŬɜɐəŮɘ  ůŰɞ  ŭɘɎůŰɖɛŬ   
3

1
, 7
e

å õ
-¤ -æ ö
ç ÷

  ɖ 

                         Ůɝɑůɤůɖ   ( ) 0h x =   ŭŮɜ  ɏɢŮɘ   ɟɑɕŬ  ůŰɞ  ŭɘɎůŰɖɛŬ   
3

1
, 7
e

å õ
-¤ -æ ö
ç ÷
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                    Ⱥˊɞɛɏɜɤɠ   ɖ  Ůɝɑůɤůɖ   ( ) 0h x =    ɏɢŮɘ   ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɜ  1x=  

                    ůŰɞ  ŭɘɎůŰɖɛŬ    
1

,
e

è õ
+¤öé

ê ÷
  

                    ȷűɞɨ    ( )h x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ    
1

1
0,

e

å ø
D =æ ù
ç ú

 

                    Űɞ   ůɨɜɞɚɞ  Űɘɛɩɜ   Űɖɠ   ( )h x   ůŰɞ   
1

0,
e

å ø
æ ù
ç ú

  ŮɑɜŬɘ    

                    ( )1 3
0

1 1
lim ( ), , 7
x

h h x h
e e+

å øå õ å ø
D = = -¤ -æ ö ææ ù ù

ç ÷ ç úç ú
  

                    ȷűɞɨ    ( )h x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ   
2

1
,

e

è õ
D = +¤öé
ê ÷

                                      

                    Űɞ   ůɨɜɞɚɞ  Űɘɛɩɜ   Űɖɠ   ( )h x   ůŰɞ   
1

,
e

è õ
+¤öé

ê ÷
  ŮɑɜŬɘ  

                    ( )2 3

1 1
, lim ( ) 7,

x
h h h x

e e+¤

è õå õ å ø
D = = - +¤æ ö æöé ù

ç ÷ ç úê ÷
                   

                    ɃˊɧŰŮ   
3

1 1
0 ( ) 7 0

h

x h x
e e

®

< < Ý-¤< < - < 

                                 
3

1 1 1
1 ( ) (1) 7 ( ) 0

h

x h h x h h x
e e e

¬ å õ
< < Ý < < Ý - < <æ ö

ç ÷
    

                                  1 ( ) (1) ( ) 0
h

x h x h h x
¬

> Ý > Ý > 

                     

x  0           1        +¤ 
( )h x    -    + 

 

                    Ⱥˊɞɛɏɜɤɠ  ɔɘŬ  Űɖ  ɛɞɜɞŰɞɜɑŬ  Űɖɠ    ( )f x   ɏɢɞɡɛŮ :   

                             

   x  0           1        +¤ 
'( )f x    -    + 

( )f x        

                    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( )0,+¤              

                    ȯɟŬ    ɖ    ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ      

                    ŭɘɎůŰɖɛŬ    ( ]0,1  əŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ    [ )1,+¤ 
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         vii )      
ln

( )
x

f x x
x

= -                        

 

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

                   ɛŮ   
2

2 2 2

1
ln 1

1 ln 1 ln
'( ) 1 1

x x
x x xxf x

x x x

Ö - Ö
- - +

= - = - =  

                    ȯɟŬ     
2

2

1 ln
'( )

x x
f x

x

- +
=  

                  ȷűɞɨ    2 0x >   ɔɘŬ  əɎɗŮ   ( )0,xÍ +¤ , Űɞ  ˊɟɧůɖɛɞ  Űɖɠ    

                 '( )f x   ŮɝŬɟŰɎŰŬɘ    Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ   Űɞɡ   2 1 lnx x- +               

                  ŪɏŰɤ  2( ) 1 lnh x x x= - +     ɛŮ   ( )0,xÍ +¤ 

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

                 ɛŮ    
1

'( ) 2 0h x x
x

= + >                      

                 ɃˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

                 Ⱥˊɑůɖɠ   2(1) 1 1 ln1 1 1 0h = - + = - =.  ȯɟŬ   1x=   ɟɑɕŬ  Űɖɠ   

                 ( ) 0h x =   əŬɘ  Ŭűɞɨ  ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤, 

                  ɖ   1x=    ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ  ( ) 0h x =    ůŰɞ  ( )0,+¤ 

                  ɃˊɧŰŮ     ()0 1 (0) ( ) 1 ( ) 0
h

x h h x h h x
¬

< < Ý < < Ý < 

                   Ⱥˊɑůɖɠ         ()1 ( ) 1 ( ) 0
h

x h x h h x
¬

> Ý > Ý >    

 

x  0           1        +¤ 

( )h x      -    + 

 

                    Ⱥˊɞɛɏɜɤɠ  ɔɘŬ  Űɖ  ɛɞɜɞŰɞɜɑŬ  Űɖɠ    ( )f x   ɏɢɞɡɛŮ :   

                             

   x  0           1        +¤ 
'( )f x    -    + 

( )f x        

                    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( )0,+¤              

                    ȯɟŬ    ɖ    ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ      

                    ŭɘɎůŰɖɛŬ    ( ]0,1  əŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ    [ )1,+¤ 
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    viii )     
1 ln

( )
x

x
f x

e

+
=  

 

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

                 ( )0,+¤   ɛŮ    
( )

2

1 1
1 ln 1 ln

1 ln
'( )

x x

x x x

e x e x
x x xx xf x

e e xe

Ö - + - -
- -

= = =  

                 ȷűɞɨ    0xxe >   ɔɘŬ  əɎɗŮ   ( )0,xÍ +¤ , Űɞ  ˊɟɧůɖɛɞ  Űɖɠ    

                 '( )f x   ŮɝŬɟŰɎŰŬɘ    Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ   Űɞɡ   1 lnx x x- -               

                  ŪɏŰɤ    ( ) 1 lnh x x x x= - -     ɛŮ   ( )0,xÍ +¤ 

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

                 ɛŮ    
1

'( ) 1 ln 1 ln 1 2 lnh x x x x x
x

=- - - Ö =- - - =- -   

                 2 2'( ) 0 2 ln 0 ln 2 ln lnh x x x x e x e- -> Ú- - > Ú <- Ú < Ú < 

                 2 2'( ) 0 2 ln 0 ln 2 ln lnh x x x x e x e- -< Ú- - < Ú >- Ú > Ú > 

   x  0           2e-     +¤ 
'( )h x      +    - 

( )h x        

 

                 ɃˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( 20,e-øú  əŬɘ  ɔɜɖůɑɤɠ 

                 űɗɑɜɞɡůŬ  ůŰɞ  )2,e-è +¤ê  

                 Ⱥˊɑůɖɠ   2 2'( ) 2 ln 2 2 0h e e- -=- - =- + =.  

                  ( )2 2( ) ( ) 0
h

x e h x h e h x
®

- -> Ý < Ý < 

                 ( )2 20 ( ) ( ) 0
h

x e h x h e h x
¬

- -< < Ý < Ý <           

                  ɃˊɧŰŮ    ɔɘŬ  əɎɗŮ   ( )0,xÍ +¤  ŮɑɜŬɘ   '( ) 0f x <                                     

   x  0           2e-     +¤ 

'( )f x    -    - 

( )f x        

               

                    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( )0,+¤ 

                    ȷűɞɨ  '( ) 0f x <   ůŰɞ  ŭɘɎůŰɖɛŬ    ( )0,+¤  ɎɟŬ   ɖ     

                    ůɡɜɎɟŰɖůɖ    ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ   ůŰɞ  ŭɘɎůŰɖɛŬ     

                    ( )0,+¤ 
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      ix)      
1

( )
xe

f x
x

-
=                        

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  * 

                  ɛŮ    
2

1
'( )

x xx e e
f x

x

Ö - +
=  

                  ȷűɞɨ    2 0x >   ɔɘŬ  əɎɗŮ   x *Í  , Űɞ  ˊɟɧůɖɛɞ  Űɖɠ    

                 '( )f x   ŮɝŬɟŰɎŰŬɘ    Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ   Űɞɡ   1x xxe e- +              

                  ŪɏŰɤ    ( ) 1x xh x xe e= - +       ɛŮ  xÍ  

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

                  ɛŮ    '( ) x x x xh x e xe e xe= + - =   

                  Ⱥˊɑůɖɠ   '( ) 0 0 0xh x xe x= Ú = Ú =                    

                  ȯɟŬ   ɖ  0x=    ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ  '( ) 0h x =   

                  ȺɑɜŬɘ     '( ) 0 0 0xh x xe x> Ú > Ú > 

                                '( ) 0 0 0xh x xe x< Ú < Ú <  

                

 

             

     

                  ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ   

 

                  ɃˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( ],0-¤   əŬɘ   ɔɜɖůɑɤɠ 

                  ŬɨɝɞɡůŬ   ůŰɞ   [ )0,+¤ 

                  Ƀ́ ɧŰŮ        ()0 ( ) 0 ( ) 0
h

x h x h h x
¬

> Ý > Ý > 

                  Ⱥˊɑůɖɠ       ()0 ( ) 0 ( ) 0
h

x h x h h x
®

< Ý > Ý >    

 

 

 

 

             

                 ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ɞɟɘůɛɏɜɖ  əŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  * 

                  Ⱥˊɞɛɏɜɤɠ    ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( ),0-¤   əŬɘ   

                  ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰɞ   ( )0,+¤. 

 

 

 

 

 

  x  -¤       0       +¤ 

'( )h x    -    + 

( )h x        

  x  -¤       0       +¤ 

'( )f x    +    + 

( )f x        
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   x)       
( )

( )
ln 1

x
f x

x
=

+
 

               ȼ   ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ŭɘɎůŰɖɛŬ 

              ( ) ( )1,0 0,- Ç +¤   ɛŮ  
( )

( )
( ) ( )
( ) ( )2 2

1
ln 1 1 ln 11'( )

ln 1 1 ln 1

x x x x xxf x
x x x

+ - Ö + + -+= =
+ + +

 

               ȷűɞɨ    ( ) ( )21 ln 1 0x x+ + >  ɔɘŬ  əɎɗŮ   ( ) ( )1,0 0,xÍ - Ç +¤ , Űɞ   

               ́ ɟɧůɖɛɞ  Űɖɠ '( )f x   ŮɝŬɟŰɎŰŬɘ    Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ   Űɞɡ  

               ( )( )1 ln 1x x x+ + -              

                ŪɏŰɤ  ( )( )( ) 1 ln 1h x x x x= + + -   ɛŮ   ( )1,xÍ - +¤  

                ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ŭɘɎůŰɖɛŬ 

                 ( )1,- +¤ 

                ɛŮ    ( )( ) ( ) ( )
1

'( ) ln 1 1 1 ln 1 1 1 ln 1
1

h x x x x x
x

= + + + Ö - = + + - = +
+

       

                 ( ) ( )
ln "1 1"

'( ) 0 ln 1 0 ln 1 ln1 1 1 0
x

h x x x x x
-

= Ú + = Ú + = Ú + = Ú =               

                 ( ) ( )
ln

'( ) 0 ln 1 0 ln 1 ln1 1 1 0
x

h x x x x x
¬

> Ú + > Ú + > Ú + > Ú > 

                 ( ) ( )
ln

'( ) 0 ln 1 0 ln 1 ln1 1 1 0
x

h x x x x x
¬

< Ú + < Ú + < Ú + < Ú < 

   x  -1          0       +¤ 
'( )h x     -    + 

( )h x         

                 ɃˊɧŰŮ   ɖ  ( )h x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( )1,0-   əŬɘ  ɔɜɖůɑɤɠ 

                 ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

                 Ⱥˊɑůɖɠ   (0) 1 ln1 0 0h = Ö - =.  

                  ()1 0 ( ) 0 ( ) 0
h

x h x h h x
®

- < < Ý > Ý > 

                          ()0 ( ) 0 ( ) 0
h

x h x h h x
¬

> Ý > Ý >           

                  ɃˊɧŰŮ    ɔɘŬ  əɎɗŮ   ( ) ( )1,0 0,xÍ - Ç +¤  ŮɑɜŬɘ   '( ) 0f x >                                     

   x  -1          0       +¤ 
'( )f x    +    + 
( )f x        

               

                    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  ( ) ( )1,0 0,- Ç +¤  

                    ȯɟŬ    ɖ    ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ   ůŰŬ      

                    ŭɘŬůŰɐɛŬŰŬ   ( )1,0-    əŬɘ   ( )0,+¤   
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ȺɨɟŮůɖ  ɛɞɜɞŰɞɜɑŬɠ   Ŭˊɧ  ůɡɜŬɟŰɖůɘŬəɐ  ůɢɏůɖ 

 

1.   ȰůŰɤ ( )f x   ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ  

       ɡˊɞɗɏŰɞɡɛŮ  ɧŰɘ  ( )
2017 3( ) ( ) 2017xf x f x x e+ = + +   ɔɘŬ  əɎɗŮ  xÍ . 

       ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

                        

                            ȿɨůɖ 

         

         ȷűɞɨ  ( )f x   ́ ŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  2017( )f x   ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ůŬɜ  ɔɘɜɧɛŮɜɞ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ .  

          Ⱥˊɑůɖɠ    3 2017xx e+ +    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

          ɄŬɟŬɔɤɔɑɕɞɜŰŬɠ  əŬɘ  ŰŬ  ŭɡɞ  ɛɏɚɖ  ˊŬɑɟɜɞɡɛŮ: 

               
( )

( )( )

2016 2

2016 2

2017 ( ) '( ) '( ) 3

'( ) 2017 ( ) 1 3

x

x

f x f x f x x e

f x f x x e

+ = + Ú

+ = + Ú
        

               
( )

2

2016

3
'( ) 0

2017 ( ) 1

xx e
f x

f x

+
= >

+
  ɔɘŬ  əɎɗŮ  xÍ . 

                ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

 

2.   ȰůŰɤ  ( )f x  ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ   

      ɡˊɞɗɏŰɞɡɛŮ  ɧŰɘ  ( ) ( )
2

31
( ) ( ) 1

3 2

x x
f x f x x e+ = - -  ɔɘŬ  əɎɗŮ  xÍ . 

      ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ   ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

                            ȿɨůɖ 

         

         ȷűɞɨ  ( )f x   ́ ŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  3( )f x   ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ůŬɜ  ɔɘɜɧɛŮɜɞ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ .  

          Ⱥˊɑůɖɠ    ( )
2

1
2

x x
x e- -    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

          ɄŬɟŬɔɤɔɑɕɞɜŰŬɠ  əŬɘ  ŰŬ  ŭɡɞ  ɛɏɚɖ  ˊŬɑɟɜɞɡɛŮ: 

               
( ) ( )

( )( )

2

2

1
3 ( ) '( ) '( ) 1 2

3 2

'( ) ( ) 1

x x

x x x

x
f x f x f x e x e

f x f x e xe e x

Ö + = + - - Ú

+ = + - - Ú

        

               
( )

( )
2

1
'( ) 0

( ) 1

xx e
f x

f x

-
= >

+
  ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ    
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                   00 1 1 0

xe
x x xx e e e e

¬

> Ú > Ú > Ú - > 

                    ɃˊɧŰŮ   ( )1 0xx e - >  ůŬɜ  ɔɘɜɧɛŮɜɞ  ɗŮŰɘəɩɜ  ˊŬɟŬɔɩɜŰɤɜ 

                    00 1 1 0

xe
x x xx e e e e

¬

< Ú < Ú < Ú - < 

                    ɃˊɧŰŮ   ( )1 0xx e - >  ůŬɜ  ɔɘɜɧɛŮɜɞ   ŬɟɜɖŰɘəɩɜ  ˊŬɟŬɔɩɜŰɤɜ 

                     ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

 

  3.   ȰůŰɤ  ( )f x   ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ     

         ɡˊɞɗɏŰɞɡɛŮ  ɧŰɘ  ( ) ( )
3 2 3 2( ) ( ) ( ) 2 6 1f x f x f x x x xb g+ + = - + -  ɔɘŬ  əɎɗŮ   

         xÍ   əŬɘ 
2 3b g< . ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

                            ȿɨůɖ 

         

         ȷűɞɨ  ( )f x   ́ ŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   ŮɑɜŬɘ  2( )f x   əŬɘ 3( )f x   ́ ŬɟŬɔɤɔɑůɘɛŮɠ   

          ůŰɞ     ůŬɜ  ɔɘɜɧɛŮɜɞ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ .  

          Ⱥˊɑůɖɠ    3 22 6 1x x x- + -   ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

          ɄŬɟŬɔɤɔɑɕɞɜŰŬɠ  əŬɘ  ŰŬ  ŭɡɞ  ɛɏɚɖ  ˊŬɑɟɜɞɡɛŮ: 

               
( )

( )( )

2 2

2 2

3 ( ) '( ) 2 ( ) '( ) '( ) 3 4 6

'( ) 3 ( ) 2 ( ) 3 4 6

f x f x f x f x f x x x

f x f x f x x x

b g

b g

Ö + + = - + Ú

+ + = - + Ú
        

               
( )

2

2

3 4 6
'( ) 0

3 ( ) 2 ( )

x x
f x

f x f xb g

- +
= >

+ +
  ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ    

               23 4 6 0x x- + >   ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ  ɏɢŮɘ  16 72 56 0D= - =- <  

                əŬɘ   3 0a= > 

                 Ⱥˊɑůɖɠ   ( )
2

3 ( ) 2 ( ) 0f x f xb g+ + >  ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ    

                 ɏɢŮɘ  ( )2 24 12 4 3 0b g b gD= - = - <  Ŭűɞɨ  
2 3b g<   əŬɘ  3 0a= > 

                 ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

 

4.   ȰůŰɤ  f  ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ  ɡˊɞɗɏ- 

        ŰɞɡɛŮ  ɧŰɘ  ( ) 3 2( ) 3f xf x e x x x+ = + +  ɔɘŬ  əɎɗŮ  xÍ . 

        ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ  f  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

                                          ȿɨůɖ 

   

         ȷűɞɨ  ( )f x   ́ ŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ( )f xe   ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ůŬɜ  ůɨɜɗŮůɖ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ .  
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          Ⱥˊɑůɖɠ    3 2 3x x x+ +    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

          ɄŬɟŬɔɤɔɑɕɞɜŰŬɠ  əŬɘ  ŰŬ  ŭɡɞ  ɛɏɚɖ  ˊŬɑɟɜɞɡɛŮ: 

               
( )

( ) 2

( ) 2

'( ) '( ) 3 2 3

'( ) 1 3 2 3

f x

f x

f x e f x x x

f x e x x

+ = + + Ú

+ = + + Ú
        

               
2

( )

3 2 3
'( ) 0

1 f x

x x
f x

e

+ +
= >

+
  ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ       

                23 2 3 0x x+ + >   ɔɘŬ  əɎɗŮ  xÍ ,  ɔɘŬŰɑ  ɏɢŮɘ  4 36 32 0D= - =- <  

                 əŬɘ   3 0a= > 

                 Ⱥˊɑůɖɠ   ( )1 0f xe+ >  ɔɘŬ  əɎɗŮ  xÍ   

                 ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

 

5.   ȰůŰɤ  ( )f x   ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ   

       ɡˊɞɗɏŰɞɡɛŮ  ɧŰɘ  ( ) ( )
3 ( ) 3( ) ln ( ) f xf x f x e x x+ + = +  əŬɘ ( ) 0f x >  ɔɘŬ  əɎɗŮ    

       xÍ  . ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ  f  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

 

                                          ȿɨůɖ 

   

         ȷűɞɨ  ( )f x   ́ ŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ    ( )f xe    ,  ( )ln ( )f x   ŮɑɜŬɘ 

         ́ ŬɟŬɔɤɔɑůɘɛŮɠ  ůŰɞ   ůŬɜ  ůɨɜɗŮůɖ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ    

         Ⱥˊɑůɖɠ    3x x+    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

         ɄŬɟŬɔɤɔɑɕɞɜŰŬɠ  əŬɘ  ŰŬ  ŭɡɞ  ɛɏɚɖ  ˊŬɑɟɜɞɡɛŮ: 

               

( )

( )

2 ( ) 2

2 ( ) 2

1
3 ( ) '( ) '( ) '( ) 3 1

( )

1
'( ) 3 ( ) 3 1

( )

f x

f x

f x f x f x e f x x
f x

f x f x e x
f x

Ö + + = + Ú

å õ
+ + = + Úæ ö

ç ÷

        

               

( )

2

2 ( )

3 1
'( ) 0

1
3 ( )

( )

f x

x
f x

f x e
f x

+
= >

+ +

  ɔɘŬ  əɎɗŮ  xÍ ,  ůŬɜ  ˊɖɚɑəɞ 

                 ɗŮŰɘəɩɜ  ˊŬɟŬɔɩɜŰɤɜ      

                 ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 
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ȺɨɟŮůɖ  ˊŬɟŬɛɏŰɟɤɜ   

 

1.  ȹɑɜŮŰŬɘ  ɖ  ůɡɜɎɟŰɖůɖ   ( )f x = x
3
+ɛx 

2
+(ɛ+

3

4
)x+1.  NŬ  ɓɟŮɑŰŮ  Űɘɠ  Űɘɛɏɠ  Űɞɡ   

     mÍ  ɔɘŬ  Űɘɠ  ɞˊɞɑŮɠ  ɖ   ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  .   

                                   ȿɨůɖ 

        ȼ  ( )f x    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ  2'( ) 3 2 3f x x xm m= + + + 

        ȼ  ŭɘŬəɟɑɜɞɡůŬ  Űɞɡ  Űɟɘɤɜɨɛɞɡ   
23 2 3x xm m+ + +  ŮɑɜŬɘ : 

         ( )24 12 4 3m m m mD= - = - 

          ȼ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  ɔɘŬ  əɎɗŮ  xÍ   ɘůɢɨŮɘ: 

                   2'( ) 0 3 2 3 0 0f x x xm m² Ú + + + ² ÚD¢  əŬɘ   0a>     Ú    

          

                    0D¢               ( )4 3 0m m- ¢           0 3m¢ ¢          

           Ú                 Ú                                Ú                               Ú   0 3m¢ ¢         

                    0a>                   1 0>                            1 0>    ɘůɢɨŮɘ           

                             

          ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  0 3m¢ ¢ 

 

 

2.  ɁŬ  ɓɟŮɑŰŮ  Űɘɠ  Űɘɛɏɠ  Űɞɡ   lÍ   ɔɘŬ  Űɘɠ ɞˊɞɑŮɠ   ɖ  ůɡɜɎɟŰɖůɖ   

      ( )2( ) ln 1 1f x x xl= + + -    ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   

                                   ȿɨůɖ 

        ȼ  ( )f x    ŮɑɜŬɘ   ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ  
2

2 2

2 2
'( )

1 1

x x x
f x

x x

l l
l

+ +
= + =
+ +

 

        ȼ  ŭɘŬəɟɑɜɞɡůŬ  Űɞɡ  Űɟɘɤɜɨɛɞɡ   2 2x xl l+ +  ŮɑɜŬɘ    24 4lD= -  

          ȼ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  ɔɘŬ  əɎɗŮ  xÍ   ɘůɢɨŮɘ: 

          
2

2

2

2
'( ) 0 0 2 0

1

x x
f x x x

x

l l
l l

+ +
² Ú ² Ú + + ²

+
  Ú      

          

                    0D¢               24 4 0l- ¢            1l¢-  ɐ  1l²           

          Ú                  Ú                            Ú                                 Ú   1l²          

                    0a>                  0l>                      0l>             
                             

          ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  1l²  
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3.  ȹɑɜŮŰŬɘ  ɖ  ůɡɜɎɟŰɖůɖ  3 2( ) 4 3 12 2f x x x xa= - + +.  NŬ  ɓɟŮɑŰŮ  Űɘɠ  Űɘɛɏɠ  Űɞɡ   

      aÍ   ɔɘŬ  Űɘɠ  ɞˊɞɑŮɠ  ɖ  ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  .   

                                   ȿɨůɖ 

        

   ȼ  ( )f x   ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ       

       ( )2 2'( ) 12 6 12 6 2 2f x x x x xa a= - + = - +  

   ȼ  ŭɘŬəɟɑɜɞɡůŬ  Űɞɡ  Űɟɘɤɜɨɛɞɡ   22 2x xa- +  ŮɑɜŬɘ   2 16aD= - 

   ȼ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  ɔɘŬ  əɎɗŮ    ɘůɢɨŮɘ: 

    2 2'( ) 0 12 6 12 0 2 2 0 0f x x x x xa a² Ú - + ² Ú - + ² ÚD¢  əŬɘ   0a>  Ú    

          

                    0D¢               2 16 0a - ¢                  4 4a- ¢ ¢          

           Ú                 Ú                                Ú                               Ú   4 4a- ¢ ¢         
                    0a>                   2 0>                          2 0>    ɘůɢɨŮɘ           

                             

          ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ    ɧŰŬɜ  4 4a- ¢ ¢ 

      

 

 

4.  ȹɑɜŮŰŬɘ  ɖ  ůɡɜɎɟŰɖůɖ  ( ) ( )3 2( ) 1 1 10f x x x xa a= - - - - -.  NŬ  ɓɟŮɑŰŮ  Űɘɠ   

     Űɘɛɏɠ  Űɞɡ   aÍ   ɔɘŬ  Űɘɠ  ɞˊɞɑŮɠ  ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ  .   

                               ȿɨůɖ 
 

  ȼ  ( )f x   ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ       

       ( ) ( )2'( ) 3 1 2 1 1f x x xa a= - - - -  

   ȼ  ŭɘŬəɟɑɜɞɡůŬ  Űɞɡ  Űɟɘɤɜɨɛɞɡ   ( ) ( )23 1 2 1 1x xa a- - - -  ŮɑɜŬɘ    

   ( ) ( ) ( )( ) ( )( )
2

4 1 12 1 4 1 1 3 4 1 2a a a a a aD= - + - = - - + = - + 

   ȼ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ    ɧŰŬɜ  ɔɘŬ  əɎɗŮ    ɘůɢɨŮɘ: 

    ( ) ( )2'( ) 0 3 1 2 1 1 0 0f x x xa a¢ Ú - - - - ¢ ÚD¢  əŬɘ   0a<  Ú    

          

                    0D¢               ( )( )4 1 2 0a a- + ¢          2 1a- ¢ ¢          

           Ú                 Ú                                        Ú                            Ú 2 1a- ¢ <         
                    0a<                   1 0a- <                         1a<    ɘůɢɨŮɘ           

                             

          ȯɟŬ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ    ɧŰŬɜ  2 1a- ¢ < 
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ȷˊɧŭŮɘɝɖ  ŬɜɘůɞŰɘəɩɜ  ůɢɏůŮɤɜ ɛŮ  Űɖ  ɓɞɐɗŮɘŬ  Űɖɠ  ˊɟɩŰɖɠ  ˊŬɟŬɔɩɔɞɡ 

 

  1.   ȹŮɑɝŰŮ  ɧŰɘ  ( )1 1xe x+ > ,  ɔɘŬ  əɎɗŮ   0x>  

                      

                 ȿɨůɖ 

         ŪɏŰɤ  ( )( ) 1 1xf x e x= + -   ɛŮ   0x>   

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

         ɛŮ    ( ) ( )'( ) 1 2 0x x xf x e x e e x= + + = + >  ɔɘŬ  əɎɗŮ  0x>   

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  0x>    ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ 

         ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

         ɃˊɧŰŮ   ( ) ( )00 ( ) (0) 1 1 0 1 1
f

xx f x f e x e
¬

> Ú > Ú + - > + - 

                              ( ) ( ) ( )1 1 1 1 1 1 0 1 1x x xe x e x e xÚ + - > - Ú + - > Ú + > 

 

 

  2.   ȹŮɑɝŰŮ  ɧŰɘ  1x x xhm sun+ ² ,  ɔɘŬ  əɎɗŮ  0,
2

x
på ø

Íæ ù
ç ú

 

                          ȿɨůɖ 

         ŪɏŰɤ  ( ) 1f x x x xhm sun= + -   ɛŮ    0,
2

x
på ø

Íæ ù
ç ú

 

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  0,
2

på ø
æ ù
ç ú

 

         ɛŮ    '( ) 0f x x x x x x xhm sun hm sun= + - = >  ɔɘŬ  əɎɗŮ  0,
2

x
på ø

Íæ ù
ç ú

  

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  0,
2

x
på ø

Íæ ù
ç ú

   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ 

         ŬɨɝɞɡůŬ  ůŰɞ  0,
2

på ø
æ ù
ç ú

 

         ɃˊɧŰŮ   0 (0) ( )
2 2

f

x f f x f
p p¬ å õ

< < Ú < < Úæ ö
ç ÷

 

                       

0 0 0 1 1 1
2 2 2

0 1 0 1
2

x x x

x x x

p p p
hm sun hm sun hm sun

p
hm sun

Ö + - < + - < Ö + - Ú

< + - < + -

 

         ȯɟŬ     1 0x x xhm sun+ - >  ɔɘŬ  əɎɗŮ  0,
2

x
på ø

Íæ ù
ç ú
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  3.   ȹŮɑɝŰŮ  ɧŰɘ   x x xsun hm<  ,  ɔɘŬ  əɎɗŮ   0,
2

x
på õ

Íæ ö
ç ÷

 

                          ȿɨůɖ 

         ŪɏŰɤ  ( )f x x x xsun hm= -    ɛŮ    0,
2

x
på õ

Íæ ö
ç ÷

 

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  0,
2

på õ
æ ö
ç ÷

 

         ɛŮ    '( ) 0f x x x x x x xsun hm sun hm= - Ö - =- Ö <  ɔɘŬ  əɎɗŮ  0,
2

x
på õ

Íæ ö
ç ÷

  

         ȷűɞɨ   '( ) 0f x <    ɔɘŬ  əɎɗŮ  0,
2

x
på õ

Íæ ö
ç ÷

   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ 

         űɗɑɜɞɡůŬ  ůŰɞ  0,
2

på õ
æ ö
ç ÷

 

         ɃˊɧŰŮ   0 (0) ( )
2 2

f

x f f x f
p p® å õ

< < Ú > > Úæ ö
ç ÷

 

                       
0 0 0

2 2 2

0 0 1

x x x

x x x

p p p
sun hm sun hm sun hm

sun hm

Ö + > - > Ö - Ú

> - > -

 

         ȯɟŬ     0x x x x x xsun hm sun hm- < Ú <    ɔɘŬ  əɎɗŮ  0,
2

x
på õ

Íæ ö
ç ÷

  

 

 

  4.   ȹŮɑɝŰŮ  ɧŰɘ   ( )2ln 1x x+ < ,  ɔɘŬ  əɎɗŮ   0x>  

 

                          ȿɨůɖ 

         ŪɏŰɤ  ( )2( ) ln 1f x x x= + -   ɛŮ    ( )0,xÍ +¤ 

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

         ɛŮ    
( )

22

2 2 2

11 1 2
'( ) 2 1 0

1 1 1

xx x
f x x

x x x

++ -
= Ö - =- =- <
+ + +

  ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  

         ȷűɞɨ   '( ) 0f x <    ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( )0,+¤ 

         ɃˊɧŰŮ   () ( ) ( )2 20 ( ) 0 ln 1 ln 0 1 0
f

x f x f x x
®

> Ú < Ú + - < + - Ú 

                       ( ) ( ) ( )2 2 2ln 1 ln1 ln 1 0 ln 1x x x x x x+ - < Ú + - < Ú + < 

         ȯɟŬ     ( )2ln 1x x+ <   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  
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  5.  ȹŮɑɝŰŮ  ɧŰɘ  ( )ln 1 2x x- ¢ - ,  ɔɘŬ  əɎɗŮ   2x²   

                          ȿɨůɖ 

         ŪɏŰɤ  ( )( ) ln 1 2f x x x= - - +   ɛŮ    [ )2,xÍ +¤ 

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  [ )2,+¤ 

         ɛŮ    
1 1 1 2

'( ) 1 0
1 1 1

x x
f x

x x x

- + -
= - = = <
- - -

  ɔɘŬ  əɎɗŮ  ( )2,xÍ +¤  

         ȷűɞɨ   '( ) 0f x <    ɔɘŬ  əɎɗŮ  ( )2,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  [ )2,+¤ 

         ɃˊɧŰŮ   () ( ) ( )2 ( ) 2 ln 1 2 ln 2 1 2 2
f

x f x f x x
®

² Ú ¢ Ú - - + ¢ - - + Ú 

                       ( ) ( ) ( )ln 1 2 ln1 ln 1 2 0 ln 1 2x x x x x x- - + ¢ Ú - - + ¢ Ú - ¢ - 

         ȯɟŬ     ( )ln 1 2x x- ¢ -   ɔɘŬ  əɎɗŮ  [ )2,xÍ +¤  

 

 

 

  6.  ȹŮɑɝŰŮ  ɧŰɘ  xe ex>  ,  ɔɘŬ  əɎɗŮ   1x>  

 

                 ȿɨůɖ 

         ŪɏŰɤ  ( ) xf x e ex= -    ɛŮ   1x>   

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,+¤ 

         ɛŮ    '( ) 0xf x e e= - >  ɔɘŬ  əɎɗŮ  1x>   Ŭűɞɨ   11

xe
x xx e e e e

¬

> Ú > Ú > 

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  1x>    ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ 

         ŬɨɝɞɡůŬ  ůŰɞ  ( )1,+¤ 

         ɃˊɧŰŮ   11 ( ) (1) 1 0
f

x xx f x f e xe e e e xe
¬

> Ú > Ú - > - Ö Ú - > Ú 

                              0x xe xe e xeÚ - > Ú > 

          ȯɟŬ   xe ex>  ,  ɔɘŬ  əɎɗŮ   1x>  

 

 

  7.   ȹŮɑɝŰŮ  ɧŰɘ  
1

ln
x

x
x

-
>  ,  ɔɘŬ  əɎɗŮ   1x>   

 

                          ȿɨůɖ 

         ŪɏŰɤ  
1

( ) ln
x

f x x
x

-
= -    ɛŮ    ( )1,xÍ +¤ 

         ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,+¤ 
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         ɛŮ    
2 2 2 2

1 1 1 1
'( ) 0

x x x x
f x

x x x x x

- + -
= - = - = >  ɔɘŬ  əɎɗŮ  ( )1,xÍ +¤  

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  ( )1,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )1,+¤ 

         ɃˊɧŰŮ   ()
1 1 1

1 ( ) 1 ln ln1
1

f x
x f x f x

x

¬ - -
> Ú > Ú - > - Ú 

                       
1 1

ln 0 ln
x x

x x
x x

- -
Ú - > Ú >  

         ȯɟŬ     
1

ln
x

x
x

-
>    ɔɘŬ  əɎɗŮ  ( )1,xÍ +¤  

 

 

  8.   ȹŮɑɝŰŮ  ɧŰɘ  ( )
1

1
xxe x
+

< +  ,  ɔɘŬ  əɎɗŮ   0x>   

                          ȿɨůɖ 

          

          ȰɢɞɡɛŮ     ( ) ( ) ( )( )
ln

1 1
1 ln ln 1 1 ln 1

x xx xe x e x x x x
¬

+ +
< + Ú < + Ú < + + 

          ȷɟəŮɑ   ɜŬ  ŬˊɞŭŮɑɝɞɡɛŮ  ɧŰɘ  ( )( )1 ln 1x x x+ + >   ɔɘŬ  əɎɗŮ   0x>  

          ŪɏŰɤ  ( )( )( ) 1 ln 1f x x x x= + + -   ɛŮ    ( )0,xÍ +¤           

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤   

          ɛŮ  ( )( )( ) ( )( )
( )

1
'( ) 1 ln 1 ' ln 1 1 1

1
f x x x x x x

x
= + + - = + + + - =

+
 

                          ( ) ( )ln 1 1 1 ln 1 0x x= + + - = + >  ɔɘŬ  əɎɗŮ   0x>  

         Ŭűɞɨ      ( ) ( )
ln

0 1 1 ln 1 ln1 ln 1 0x x x x
¬

> Ú + > Ú + > Ú + >  

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

         ɃˊɧŰŮ   () ( )( ) ( )( )0 ( ) 0 1 ln 1 0 1 ln 0 1 0
f

x f x f x x x
¬

> Ú > Ú + + - > + + - Ú     

          ( )( ) ( )( ) ( )( )1 ln 1 ln1 1 ln 1 0 1 ln 1x x x x x x x x x+ + - > Ú + + - > Ú + + >                            

         ȯɟŬ     ( )( )1 ln 1x x x+ + >   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  
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  9.   ȹŮɑɝŰŮ  ɧŰɘ  x ee x>  ,  ɔɘŬ  əɎɗŮ   x e>   

 

                          ȿɨůɖ 

          

          ȰɢɞɡɛŮ     
ln

ln ln ln ln 0x e x ee x e x x e x e x x
¬

< Ú < Ú < Ú - > 

          ȷɟəŮɑ   ɜŬ  ŬˊɞŭŮɑɝɞɡɛŮ  ɧŰɘ  ln 0e x x- >   ɔɘŬ  əɎɗŮ   x e>  

          ŪɏŰɤ  ( ) lnf x e x x= -   ɛŮ    ( ),x eÍ +¤           

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( ),e+¤   

          ɛŮ  ( )
1

'( ) ln ' 1 0
e x

f x e x x e
x x

-
= - = - = <   ɔɘŬ  əɎɗŮ   x e>  

         ȷűɞɨ   '( ) 0f x <    ɔɘŬ  əɎɗŮ  ( ),x eÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( ),e+¤ 

         ɃˊɧŰŮ   ()( ) ln ln ln 0
f

x e f x f e e x x e e e e x x
®

> Ú < Ú - < - Ú - <                               

         ȯɟŬ     x ee x>    ɔɘŬ  əɎɗŮ  ( ),x eÍ +¤  

 

 

10.   ȹŮɑɝŰŮ  ɧŰɘ  ( )21 ln 1 xx x e-+ + + < ,  ɔɘŬ  əɎɗŮ  0x< . 

                                     ȿɨůɖ 

          

          ŪɏŰɤ  ( )2( ) 1 ln 1 xf x x x e-= + + + -   ɛŮ    ( ),0xÍ -¤            

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( ),0-¤    

          ɛŮ  ( )( )2

2

2
'( ) 1 ln 1 ' 1

1

x xx
f x x x e e

x

- -= + + + - = + + =
+

 

                         
( )

22

2 2

11 2
0

1 1

x xxx x
e e

x x

- -++ +
= + = + >

+ +
   ɔɘŬ  əɎɗŮ   0x<  

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤    ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( ),0-¤  

         ɃˊɧŰŮ   () ( )2 00 ( ) 0 1 ln 1 0 1 ln1
f

xx f x f x x e e
¬

-< Ú < Ú + + + - < + + - Ú 

                             
( ) ( )

( )

2 2

2

1 ln 1 1 1 1 ln 1 0

1 ln 1

x x

x

x x e x x e

x x e

- -

-

+ + + - < - Ú + + + - < Ú

+ + + <
                             

         ȯɟŬ    ( )21 ln 1 xx x e-+ + + <  ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤   
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11.   ȹŮɑɝŰŮ  ɧŰɘ    2 2 2x xsun² -  ,  ɔɘŬ  əɎɗŮ   0x²  

                                   ȿɨůɖ   
         

         ŪɏŰɤ  2( ) 2 2f x x xsun= + -   ɛŮ    [ )0,xÍ +¤           

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  [ )0,+¤   

          ɛŮ  ( ) ( )2'( ) 2 2 ' 2 2 2 0f x x x x x x xsun hm hm= + - = - = - >  ɔɘŬ  əɎɗŮ  0x>  

          ɔɘŬŰɑ   
0

0
x

x x x x x x x x xhm hm hm hm
²

¢ Ú ¢ Ú- ¢ ¢ Ú - ² ɔɘŬ  əɎɗŮ  0x²  

          Űɞ  ç = è   ůŰɖɜ  ůɢɏůɖ   0x xhm- ²  ɘůɢɨŮɘ  ɛɧɜɞ  ɔɘŬ  0x=  

         ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

         ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  [ )0,+¤ 

         ɃˊɧŰŮ   () 2 20 ( ) 0 2 2 0 2 0 2
f

x f x f x xsun sun
¬

² Ú ² Ú + - ² + - Ú 

              2 2 22 2 0 2 2 2 2 0 2 2x x x x x xsun sun sun+ - ² + - Ú + - ² Ú ² -                               

         ȯɟŬ     2 2 2x xsun² -    ɔɘŬ  əɎɗŮ  [ )0,xÍ +¤  

 

 

12.   ȹŮɑɝŰŮ  ɧŰɘ    2 1 2lnx x- >  ,  ɔɘŬ  əɎɗŮ   1x>   

                                             ȿɨůɖ   
         

        ŪɏŰɤ  2( ) 1 2lnf x x x= - -    ɛŮ    ( )1,xÍ +¤           

        ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,+¤   

        ɛŮ ( )
( )22

2
2 12 2 2

'( ) 1 2ln ' 2 0
xx

f x x x x
x x x

--
= - - = - = = >  ɔɘŬ  əɎɗŮ  1x>  

       ȷűɞɨ   '( ) 0f x >    ɔɘŬ  əɎɗŮ  ( )1,xÍ +¤   ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

       ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )1,+¤ 

         ɃˊɧŰŮ   () 2 21 ( ) 1 1 2ln 1 1 2ln1
f

x f x f x x
¬

> Ú > Ú - - > - - Ú 

                         2 21 2ln 0 1 2lnx x x x- - > Ú - > 

         ȯɟŬ     2 1 2lnx x- >    ɔɘŬ  əɎɗŮ  ( )1,xÍ +¤  

 

 

13.  ȹŮɑɝŰŮ  ɧŰɘ  ( )
2 3

ln 1
2 3

x x
x x+ < - + ,  ɔɘŬ  əɎɗŮ   0x>   

                                             ȿɨůɖ   
         

        ŪɏŰɤ  ( )
2 3

( ) ln 1
2 3

x x
f x x x= + - + -   ɛŮ    ( )0,xÍ +¤           
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          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤   

          ɛŮ   ( )
2 3

21
'( ) ln 1 ' 1

2 3 1

x x
f x x x x x

x

å õ
= + - + - = - + - =æ ö

+ç ÷
 

                         
2 3 2 31 1

0
1 1

x x x x x x
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14.    i)    ɀŮɚŮŰɐůŰŮ  ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ  Űɖ  ůɡɜɎɟŰɖůɖ  
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                                             ȿɨůɖ   
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ȷˊɧŭŮɘɝɖ  ŬɜɘůɞŰɘəɩɜ  ůɢɏůŮɤɜ ɛŮ  Űɖ  ɓɞɐɗŮɘŬ  Űɖɠ  ŭŮɨŰŮɟɖɠ  ˊŬɟŬɔɩɔɞɡ 
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+ + > Ú + + > Ú + + - >æ ö
ç ÷

 

          ȷɟəŮɑ   ɜŬ  ŬˊɞŭŮɑɝɞɡɛŮ  ɧŰɘ  
2

1 0
2

xx
x e+ + - >   ɔɘŬ  əɎɗŮ   0x<  

          ŪɏŰɤ  
2

( ) 1
2

xx
f x x e= + + -   ɛŮ    ( ),0xÍ -¤            

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( ),0-¤    

          ɛŮ  

'
2

'( ) 1 0 1 1
2

x x xx
f x x e x e x e

å õ
= + + - = + + - = + -æ ö
ç ÷

   ɔɘŬ  əɎɗŮ   0x<  

                ( )''( ) 1 ' 1 0x xf x x e e= + - = - >   ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤  

            ɔɘŬŰɑ   
00 1 1 0

xe
x x xx e e e e

¬

< Ú < Ú < Ú - > ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤  

            ȷűɞɨ   ''( ) 0f x >    ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤    ɖ   ůɡɜɎɟŰɖůɖ  '( )f x   ŮɑɜŬɘ   

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( ),0-¤  

            ɃˊɧŰŮ   ()
'

00 '( ) ' 0 '( ) 1 0 '( ) 0
f

x f x f f x e f x
¬

< Ú < Ú < + - Ú <                                                        

           ȷűɞɨ   '( ) 0f x <    ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤    ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   

           ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( ),0-¤  
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           ɃˊɧŰŮ   ()
2 2

00
0 ( ) 0 1 1 0

2 2

f
xx

x f x f x e e
®

< Ú > Ú + + - > + + - 

                                 
2 2

1 1 1 1 0
2 2

x xx x
x e x eÚ + + - > - Ú + + - > Ú 

                                 
2

1
2

xx
x eÚ + + >   ɔɘŬ  əɎɗŮ  ( ),0xÍ -¤  

          

 7.    i)  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  ůɡɜɎɟŰɖůɖ   
2

1
( )

x
f x

x

sun-
=   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   

              űɗɑɜɞɡůŬ   ůŰɞ   ( )0,p  

        ii)  ȷˊɞŭŮɑɝŰŮ  ɧŰɘ    

2

1 2
x

xsun
p

å õ
- >æ ö

ç ÷
 , ɔɘŬ  əɎɗŮ   ( )0,x pÍ  .  

 

                      ȿɨůɖ 

 

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,p    

            ɛŮ    
( )2

2 4 3

2 11 2 2
'( ) '

x x x xx x x x
f x

x x x

hm sunsun hm sunÖ - -- Ö - +å õ
= = =æ ö
ç ÷

                       

            ȷűɞɨ  3 0x >  ɔɘŬ  əɎɗŮ   ( )0,x pÍ   Űɞ  ˊɟɧůɖɛɞ  Űɖɠ   '( )f x   ŮɝŬɟŰɎŰŬɘ  

            Ŭˊɧ  Űɞ  ˊɟɧůɖɛɞ  Űɞɡ   ŬɟɘɗɛɖŰɐ  

            ŪɏŰɤ  ( ) 2 2g x x x xhm sun= + -   ɛŮ  ( )0,x pÍ  

            ȼ   ůɡɜɎɟŰɖůɖ   ( )g x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,p  

            ɛŮ    '( ) 2g x x x x x x x xhm sun hm sun hm= + Ö - = Ö -  ɔɘŬ  əɎɗŮ  ( )0,x pÍ   

           ''( ) 0g x x x x x x xsun hm sun hm= - - =- <   ɔɘŬ  əɎɗŮ  ( )0,x pÍ  

            ȯɟŬ  '( )g x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( )0,p  

            ɃˊɧŰŮ   ()
'

0 '(0) '( ) '
g

x g g x gp p
®

< < Ú > > Ú 

                          
0 0 0 '( )

0 '( ) 0 '( ) 0

g x

g x g x

sun hm psunp hmp

p p

Ú - > > - Ú

Ú > >- - Ú- < <
 

            ȷűɞɨ    '( ) 0g x <   ɔɘŬ  əɎɗŮ  ( )0,x pÍ   ɖ  ůɡɜɎɟŰɖůɖ   ( )g x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( )0,p  

            ɃˊɧŰŮ   ()0 '(0) '( ) '
g

x g g x gp p
®

< < Ú > > Ú 

                          
0 0 2 0 2 ( ) 2 2

2 2 ( ) 0 2 2 4 ( ) 0

g x

g x g x

hm sun p hmp sunpÚ Ö + - > > Ö + - Ú

Ú - > > - - Ú- < <
 

            Ⱥˊɞɛɏɜɤɠ   
3

2 2
'( ) 0

x x x
f x

x

hm sunÖ - +
= <   ɔɘŬ  əɎɗŮ  ( )0,x pÍ  
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            ȷűɞɨ    '( ) 0f x <   ɔɘŬ  əɎɗŮ  ( )0,x pÍ   ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   űɗɑɜɞɡůŬ  ůŰɞ  ( )0,p  

  ii )      ɃˊɧŰŮ   ()0 (0) ( )
f

x f f x fp p
®

< < Ú > > Ú 

                    

2 2 2 2 2 2

22

2

1 1 1 1 1 1 2

1 2 1 2

x x x

x x x

x x
x x

sun sunp sun sun

p p p

sun sun
p p

- - - + -
Ú > Ú > Ú > Ú

å õ
Ú - > Ú - >æ ö

ç ÷

 

 

 

 

 

ɀɞɜɞŰɞɜɑŬ  əŬɘ  ŮɝɘůɩůŮɘɠ 

 

1.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    1 2 0xe x e++ - = 

                              ȿɨůɖ 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  1( ) 2xf x e x e+= + -   ɛŮ  xÍ  

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

            ɛŮ    1'( ) 2 0xf x e+= + >  ɔɘŬ  əɎɗŮ  xÍ   

            ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ   ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ   

            ȺɑɜŬɘ   0 1(0) 2 0 0f e e e e+= + Ö - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

            Ůɝɑůɤůɖɠ  1( ) 0 2 0xf x e x e+= Ú + - =   əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x  

            ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

2.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    ( )
2

ln 1 0
2

x
x x

x
+ - + =

+
 

                              ȿɨůɖ 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( )
2

( ) ln 1
2

x
f x x x

x
= + - +

+
  ɛŮ  ( )1,xÍ - +¤ 

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,- +¤ 

            ɛŮ     
( )

( ) ( )
2 2

2 2 21 1 2 4 2
'( ) 1 1

1 12 2

x x x x
f x

x xx x

+ - + -
= - + = - +
+ ++ +

 

                               
( )

( )( )

( )

( )( )

2

2 2

2 4 1
1

1 2 1 2

x x

x x x x

+ +
= - + =
+ + + +
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( )( )

2

2

4 4 4 4
1

1 2

x x x

x x

+ + - -
= + =

+ +
              

                                
( )( )

2

2
1 0

1 2

x

x x
= + >
+ +

   ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤                                                    

            ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤  ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤ 

            ȺɑɜŬɘ   
0

(0) ln1 0 0
1 2

f = - + =
+

,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ       

            ( )
2

( ) 0 ln 1 0
2

x
f x x x

x
= Ú + - + =

+
   əŬɘ  ŮˊŮɘŭɐ  ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   

             ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤ ,  ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

3.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    ( ) 22ln 1 2x x x+ = - 

                              ȿɨůɖ 

       ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( ) 2( ) 2ln 1 2f x x x x= + - +  ɛŮ  ( )1,xÍ - +¤ 

       ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,- +¤ 

       ɛŮ   
2

'( ) 2 2
1

f x x
x
= - + =
+

  

                        
2 22 2 2 2 2 2

0
1 1

x x x x

x x

- - + +
= = >

+ +
  ɔɘŬ  əɎɗŮ  ( ) ( )1,0 0,xÍ - Ç +¤ 

                         

        ȷűɞɨ   '( ) 0f x >   ɔɘŬ  əɎɗŮ  ( ) ( )1,0 0,xÍ - Ç +¤  əŬɘ  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   

        ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ  0x=   ɎɟŬ  ɖ  ( )f x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  

        ( )1,- +¤ 

         ȺɑɜŬɘ   (0) 2 ln1 0 0 0f = Ö - + =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ       

        ( ) 2( ) 0 2ln 1 2 0f x x x x= Ú + - + =  əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ ( )f x  ŮɑɜŬɘ 

         ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤ ,  ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

4.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    2 ln 2x x x+ + = 

 

                              ȿɨůɖ 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) ln 2f x x x x= + + -  ɛŮ  ( )0,xÍ +¤ 

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 
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            ɛŮ   
1

'( ) 1 2 0f x x
x

= + + > ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤                    

            ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

            ȺɑɜŬɘ   2(1) 1 1 ln1 2 1 1 0 2 0f = + + - = + + - =,  ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ      

            Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 2( ) 0 2ln 1 2 0f x x x x= Ú + - + =   əŬɘ  ŮˊŮɘŭɐ  ɖ   

             ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ ,  ɖ  ɟɑɕŬ  1x=    

             ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

5.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    2 1xe x x+ = + 

                        

                                ȿɨůɖ   

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) 1xf x e x x= + - -   ɛŮ  xÍ  

            ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

            ɛŮ    '( ) 2 1xf x e x= + - 

            Ⱥˊɑůɖɠ   ''( ) 2 0xf x e= + >ɔɘŬ  əɎɗŮ  xÍ   

            ȷűɞɨ    ''( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ   ɖ  ůɡɜɎɟŰɖůɖ   '( )f x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ   

            ȺɑɜŬɘ   0'(0) 2 0 1 1 1 0f e= + Ö - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

            Ůɝɑůɤůɖɠ  '( ) 0f x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  '( )f x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   

            ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

            ɃˊɧŰŮ  ()
'

0 '( ) ' 0 '( ) 0
f

x f x f f x
¬

< Ú < Ú < 

                         ()
'

0 '( ) ' 0 '( ) 0
f

x f x f f x
¬

> Ú > Ú > 

              

 

 

 

            ɃˊɧŰŮ      ()0 ( ) 0 ( ) 0
f

x f x f f x
®

< Ú > Ú > 

                             ()0 ( ) 0 ( ) 0
f

x f x f f x
¬

> Ú > Ú > 

            Ⱥˊɑůɖɠ   0 2(0) 0 0 1 1 1 0f e= + - - = - =  

            ȯɟŬ  Űɞ  0x=   ŮɑɜŬɘ   ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ   

           ( ) 0f x = 2 21 0 1x xe x x e x xÚ + - - = Ú + = + 

 

 

   x  -¤       0       +¤ 

'( )f x     -    + 

( )f x         
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6.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    x x xe e xe- -= -  

 

                                ȿɨůɖ   
           ȼ  Ůɝɑůɤůɖ  ɔɟɎűŮŰŬɘ  ɘůɞŭɨɜŬɛŬ: 

           2 21 1 0x x x x x x x x x x xe e xe e e e e x e e e x e x- - - -= - Ú Ö = Ö - Ö Ö Ú = - Ú + - = 

           ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) 1xf x e x= + -   ɛŮ  xÍ  

           ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ɛŮ    2'( ) 2 1 0xf x e= + >  ɔɘŬ  əɎɗŮ  xÍ  

           ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ  , ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ    

           ŬɨɝɞɡůŬ  ůŰɞ   

           ȺɑɜŬɘ   2 0(0) 0 1 1 1 0f eÖ= + - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ    

           Ůɝɑůɤůɖɠ  2( ) 0 1 0xf x e x= Ú + - =   əŬɘ  ŮˊŮɘŭɐ  ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   

           ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

7.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    2 5 7x x x+ =  

 

                                ȿɨůɖ   

           ȼ  Ůɝɑůɤůɖ  ɔɟɎűŮŰŬɘ  ɘůɞŭɨɜŬɛŬ: 

           
7 0 2 5 2 5

2 5 7 1 1 0
7 7 7 7

x x xx x
x x x

x x

> å õ å õ
+ = Ú + = Ú + - =æ ö æ ö

ç ÷ ç ÷
 

           ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  
2 5

( ) 1
7 7

x x

f x
å õ å õ
= + -æ ö æ ö
ç ÷ ç ÷

   ɛŮ  xÍ  

           ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ɛŮ    
2 2 5 5

'( ) ln ln 0
7 7 7 7

x x

f x
å õ å õ
= + <æ ö æ ö
ç ÷ ç ÷

  ɔɘŬ  əɎɗŮ  xÍ   ɔɘŬŰɑ  

           
2

0
7

x

å õ
>æ ö

ç ÷
 əŬɘ  

5
0

7

x

å õ
>æ ö

ç ÷
 ɔɘŬ  əɎɗŮ  xÍ    

            Ⱥˊɑůɖɠ   
ln2 2 2

1 ln ln1 ln 0
7 7 7

¬ å õ å õ
< Ú < Ú <æ ö æ ö

ç ÷ ç ÷
            

             əŬɘ        
ln5 5 5

1 ln ln1 ln 0
7 7 7

¬ å õ å õ
< Ú < Ú <æ ö æ ö

ç ÷ ç ÷
 

           ȷűɞɨ    '( ) 0f x <   ɔɘŬ  əɎɗŮ  xÍ  , ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ    

           űɗɑɜɞɡůŬ  ůŰɞ   

           ȺɑɜŬɘ   

1 1
2 5 2 5 7

(1) 1 0
7 7 7 7 7

f
å õ å õ
= + - = + - =æ ö æ ö
ç ÷ ç ÷

,  ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ    
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           Ůɝɑůɤůɖɠ  
2 5

( ) 0 1 0 2 5 7
7 7

x x

x x xf x
å õ å õ

= Ú + - = Ú + =æ ö æ ö
ç ÷ ç ÷

   əŬɘ  ŮˊŮɘŭɐ  ɖ    

            ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  űɗɑɜɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  1x=   

            ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

 

 

 

8.   ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ    5 32 1x x x x+ + + = 

 

                                ȿɨůɖ   

           ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  5 3( ) 2 1xf x x x x= + + + -   ɛŮ  xÍ  

           ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ɛŮ    4 2'( ) 2 ln2 5 3 1 0xf x x x= + + + >  ɔɘŬ  əɎɗŮ  xÍ    ɔɘŬŰɑ 

                2 0x>   ɔɘŬ  əɎɗŮ  xÍ     əŬɘ    
ln

2 1 ln2 ln1 ln2 0
¬

> Ú > Ú > 

            Ⱥˊɑůɖɠ   4 25 3 1 0x x+ + >    ɔɘŬ  əɎɗŮ  xÍ         

           ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ  , ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ    

           ŬɨɝɞɡůŬ  ůŰɞ   

           ȺɑɜŬɘ   0 5 3(0) 2 0 0 0 1 1 1 0f = + + + - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ    

           Ůɝɑůɤůɖɠ  5 3( ) 0 2 1 0xf x x x x= Ú + + + - =   əŬɘ  ŮˊŮɘŭɐ  ɖ   ůɡɜɎɟŰɖůɖ   

          ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ 

 

 

 

 

9.  ɁŬ  ɓɟŮɗɞɨɜ  ŰŬ  əɞɘɜɎ  ůɖɛŮɑŬ  Űɤɜ  ɔɟŬűɘəɩɜ  ˊŬɟŬůŰɎůŮɤɜ  Űɤɜ   

     ůɡɜŬɟŰɐůŮɤɜ  ( ) lnf x x x=     əŬɘ    21 3
( ) 2

2 2
g x x x=- + - 

                               ȿɨůɖ 

            Ƀɘ  ŰŮŰɛɖɛɏɜŮɠ  Űɤɜ  əɞɘɜɩɜ  ůɖɛŮɑɤɜ  Űɤɜ  ɔɟŬűɘəɩɜ  ˊŬɟŬůŰɎůŮɤɜ  Űɤɜ   

            ůɡɜŬɟŰɐůŮɤɜ  ( )f x   əŬɘ  ( )g x   ŮɑɜŬɘ  ɞɘ  ɚɨůŮɘɠ  Űɖɠ  Ůɝɑůɤůɖɠ ( ) ( )f x g x=  

            ȺɑɜŬɘ   2 21 3
( ) ( ) ln 2 2 ln 4 3 0

2 2
f x g x x x x x x x x x= Ú =- + - Ú + - + = 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) 2 ln 4 3h x x x x x= + - +   ɛŮ  ( )0,xÍ +¤ 

            ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

            ɛŮ   
1

'( ) 2ln 2 2 4 2ln 2 2 4 2ln 2 2h x x x x x x x x
x

= + Ö + - = + + - = + - 

            əŬɘ      
2

''( ) 2 0h x
x
= + >   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤          



ɀŬɗɖɛŬŰɘəɎ  ũȭ ȿɡəŮɑɞɡ                                                                     ȾŬŰŮɨɗɡɜůɖɠ 

        

ɀɞɜɞŰɞɜɑŬ                                                                                            ǳǻȓȒȆȑ  ǶȐǽȒȓȎȑ 344 

            ȷűɞɨ    ''( ) 0h x >   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤ , ɖ  ůɡɜɎɟŰɖůɖ   '( )h x   ŮɑɜŬɘ 

            ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

            ȺɑɜŬɘ   '(1) 2ln1 2 1 2 0 2 2 0h = + Ö - = + - =,  ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

            Ůɝɑůɤůɖɠ  '( ) 0h x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  '( )h x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   

            ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤, ɖ  ɟɑɕŬ  1x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  

            ɃˊɧŰŮ  ()
'

0 1 '( ) ' 1 '( ) 0
h

x h x h h x
¬

< < Ú < Ú < 

                         ()
'

1 '( ) ' 0 '( ) 0
h

x h x h h x
¬

> Ú > Ú > 

              

 

 

 

             

            ȺɑɜŬɘ    2(1) 2 1 ln1 1 4 1 3 2ln1 1 4 3 0 4 4 0h = Ö Ö + - Ö + = + - + = + - = 

            ɃˊɧŰŮ      ()0 1 ( ) 1 ( ) 0
h

x h x h h x
®

< < Ú > Ú > 

                             ()1 ( ) 0 ( ) 0
h

x h x h h x
¬

> Ú > Ú > 

            ȯɟŬ  Űɞ  1x=   ŮɑɜŬɘ   ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ   

           2( ) 0 2 ln 4 3 0h x x x x x= Ú + - + = 

            Ⱥˊɞɛɏɜɤɠ  ɖ   Ůɝɑůɤůɖ  ( ) ( )f x g x=  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɚɨůɖ  Űɖɜ  1x=  

            ũɘŬ   1x=    ɏɢɞɡɛŮ   (1) 1 ln1 0f = Ö =              

            ȯɟŬ  ɞɘ  ɔɟŬűɘəɏɠ   ́ ŬɟŬůŰɎůŮɘɠ  Űɤɜ  ůɡɜŬɟŰɐůŮɤɜ  ( ) lnf x x x=   əŬɘ 

           21 3
( ) 2

2 2
g x x x=- + -  ɏɢɞɡɜ   ɛɞɜŬŭɘəɧ  əɞɘɜɧ  ůɖɛŮɑɞ  Űɞ  (1,0)A . 

 

 

       

10.   ɁŬ  ɓɟŮɗɞɨɜ  ŰŬ  əɞɘɜɎ  ůɖɛŮɑŬ  Űɤɜ  ɔɟŬűɘəɩɜ  ˊŬɟŬůŰɎůŮɤɜ  Űɤɜ   

        ůɡɜŬɟŰɐůŮɤɜ  ( ) 1xf x e= -    əŬɘ    2( )g x x x=- +. 

                               ȿɨůɖ 

 

            Ƀɘ  ŰŮŰɛɖɛɏɜŮɠ  Űɤɜ  əɞɘɜɩɜ  ůɖɛŮɑɤɜ  Űɤɜ  ɔɟŬűɘəɩɜ  ˊŬɟŬůŰɎůŮɤɜ  Űɤɜ   

            ůɡɜŬɟŰɐůŮɤɜ  ( )f x   əŬɘ  ( )g x   ŮɑɜŬɘ  ɞɘ  ɚɨůŮɘɠ  Űɖɠ  Ůɝɑůɤůɖɠ ( ) ( )f x g x=  

            ȺɑɜŬɘ   2 2( ) ( ) 1 1 0x xf x g x e x x e x x= Ú - =- + Ú + - - = 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) 1xh x e x x= + - -   ɛŮ  xÍ  

            ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

            ɛŮ   ( )2'( ) 1 ' 2 1x xh x e x x e x= + - + = + - 

            əŬɘ      ''( ) 2 0xh x e= + >   ɔɘŬ  əɎɗŮ  xÍ           

   x  0           1       +¤ 
'( )h x     -    + 

( )h x         
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            ȷűɞɨ    ''( ) 0h x >   ɔɘŬ  əɎɗŮ  xÍ ,  ɖ  ůɡɜɎɟŰɖůɖ   '( )h x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ 

            ŬɨɝɞɡůŬ  ůŰɞ   

            ȺɑɜŬɘ   0'(0) 2 0 1 1 1 0h e= + Ö - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

            Ůɝɑůɤůɖɠ  '( ) 0h x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  '( )h x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   

            ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  

            ɃˊɧŰŮ  ()
'

0 '( ) ' 0 '( ) 0
h

x h x h h x
¬

< Ú < Ú < 

                         ()
'

0 '( ) ' 0 '( ) 0
h

x h x h h x
¬

> Ú > Ú > 

              

 

 

 

             

            ȺɑɜŬɘ    0 2(0) 0 0 1 1 1 0h e= + - - = - = 

            ɃˊɧŰŮ      ()0 ( ) 0 ( ) 0
h

x h x h h x
®

< Ú > Ú > 

                             ()0 ( ) 0 ( ) 0
h

x h x h h x
¬

> Ú > Ú > 

            ȯɟŬ  Űɞ  0x=   ŮɑɜŬɘ   ɛɞɜŬŭɘəɐ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ   

           2( ) 0 1 0xh x e x x= Ú + - - = 

            Ⱥˊɞɛɏɜɤɠ  ɖ   Ůɝɑůɤůɖ  ( ) ( )f x g x=  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɚɨůɖ  Űɖɜ  0x=   

            ũɘŬ   0x=    ɏɢɞɡɛŮ   0(0) 1 1 1 0f e= - = - =              

            ȯɟŬ  ɞɘ  ɔɟŬűɘəɏɠ   ˊŬɟŬůŰɎůŮɘɠ  Űɤɜ  ůɡɜŬɟŰɐůŮɤɜ  ( ) 1xf x e= -  əŬɘ 

           2( )g x x x=- +  ɏɢɞɡɜ   ɛɞɜŬŭɘəɧ  əɞɘɜɧ  ůɖɛŮɑɞ  Űɞ  (0,0)O . 

 

 

 

11.   ɁŬ  ŬˊɞŭŮɑɝŮŰŮ  ɧŰɘ  ɞɘ  ɔɟŬűɘəɏɠ  ˊŬɟŬůŰɎůŮɘɠ  Űɤɜ  ůɡɜŬɟŰɐůŮɤɜ  

        ( ) 2xf x e x= +    əŬɘ    3( ) xg x e x-= -    ɏɢɞɡɜ  ɏɜŬ  ɛɧɜɞ  əɞɘɜɧ  ůɖɛŮɑɞ   

        ́ ɞɡ  ɓɟɑůəŮŰŬɘ  ůŰɞɜ   yȭy 

                               ȿɨůɖ 

 

            Ƀɘ  ŰŮŰɛɖɛɏɜŮɠ  Űɤɜ  əɞɘɜɩɜ  ůɖɛŮɑɤɜ  Űɤɜ  ɔɟŬűɘəɩɜ  ˊŬɟŬůŰɎůŮɤɜ  Űɤɜ   

            ůɡɜŬɟŰɐůŮɤɜ  ( )f x   əŬɘ  ( )g x   ŮɑɜŬɘ  ɞɘ  ɚɨůŮɘɠ  Űɖɠ  Ůɝɑůɤůɖɠ ( ) ( )f x g x=  

            ȺɑɜŬɘ   3 3( ) ( ) 2 2 0x x x xf x g x e x e x e e x x- -= Ú + = - Ú - + + = 

            ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  3( ) 2x xh x e e x x-= - + +   ɛŮ  xÍ  

            ȼ   ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

            ɛŮ   ( )3 2'( ) 2 ' 3 2 0x x x xh x e e x x e e x- -= - + + = + + + >  ɔɘŬ   əɎɗŮ  xÍ  

            ȷűɞɨ    '( ) 0h x >   ɔɘŬ  əɎɗŮ  xÍ ,  ɖ  ůɡɜɎɟŰɖůɖ   ( )h x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ 

   x  -¤       0       +¤ 

'( )h x     -    + 

( )h x         
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            ŬɨɝɞɡůŬ  ůŰɞ   

            ȺɑɜŬɘ   0 0 3(0) 0 2 0 1 1 0 0h e e= - + + Ö = - + =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

            Ůɝɑůɤůɖɠ  ( ) 0h x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  ( )h x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   

            ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ   

           3( ) 0 2 0x xh x e e x x-= Ú - + + = 

            Ⱥˊɞɛɏɜɤɠ  ɖ   Ůɝɑůɤůɖ  ( ) ( )f x g x=  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɚɨůɖ  Űɖɜ  0x=   

            ũɘŬ   0x=    ɏɢɞɡɛŮ   0(0) 2 0 1 0 1f e= + Ö = + =              

            ȯɟŬ  ɞɘ  ɔɟŬűɘəɏɠ   ˊŬɟŬůŰɎůŮɘɠ  Űɤɜ  ůɡɜŬɟŰɐůŮɤɜ  ( ) 2xf x e x= +   əŬɘ 

           3( ) xg x e x-= -   ɏɢɞɡɜ   ɛɞɜŬŭɘəɧ  əɞɘɜɧ  ůɖɛŮɑɞ  Űɞ (0,1)A  ˊɞɡ  ɓɟɑůəŮŰŬɘ   

            ůŰɞɜ   yȭy 

 

 

 

12.   ȹɑɜŮŰŬɘ  ɖ  ůɡɜɎɟŰɖůɖ  ( ) xf x xa= - ,  0 1a< < 

            i)  ɁŬ  ɛŮɚŮŰɐůŮŰŮ  Űɖɜ  ( )f x   ɤɠ  ́ ɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ 

           ii )  ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ   ( )( )
2 4 2 2 4 2x x x xa a- -- = - - - 

                                  ȿɨůɖ 
         

    i)    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

           ɛŮ    '( ) ln 1 0xf x aa= - <  ɔɘŬ  əɎɗŮ  xÍ   ɔɘŬŰɑ  

           0xa >   ɔɘŬ  əɎɗŮ  xÍ        əŬɘ       
ln

0 1 ln ln1 ln 0a a a
¬

< < Ú < Ú < 

           ȯɟŬ   ln 0 ln 1 0x xa aa aÖ < Ú Ö - <            

           ȷűɞɨ    '( ) 0f x <   ɔɘŬ  əɎɗŮ  xÍ  , ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ    

           űɗɑɜɞɡůŬ  ůŰɞ   

 

  ii )     ȼ  Ůɝɑůɤůɖ  ɔɟɎűŮŰŬɘ  ɘůɞŭɨɜŬɛŬ : 

              ( )( ) ( ) ( )
2 24 2 2 4 2 24 2 4 2x x x xx x x xa a a a- - - -- = - - - Ú - - = - - Ú 

             ( ) ( )2 2
«1 1»

4 2 4 2
f f

f x f x x x
® -Ý

- = - Ú Ú - = - Ú   

              2 2 0 2x x xÚ - - = Ú =ɐ  1x=- 

 

 

 

13.    ȰůŰɤ  ( )f x   ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ   

          ɡˊɞɗɏŰɞɡɛŮ  ɧŰɘ  ( ) 3( ) 3f xf x e x x+ = +  ɔɘŬ  əɎɗŮ  xÍ . 

                  i)  ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

                 ii )  ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ   2(ln ) (1 )f x f x= - . 
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                               ȿɨůɖ 

 i)      ȷűɞɨ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    əŬɘ  ɖ  ( )f xe   ŮɑɜŬɘ 

          ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ůŬɜ  ůɨɜɗŮůɖ  ˊŬɟŬɔɤɔɑůɘɛɤɜ  ůɡɜŬɟŰɐůŮɤɜ. 

          Ⱥˊɑůɖɠ  əŬɘ   ɖ  3 3x x+   ŮɑɜŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ůŬɜ  ˊɞɚɡɤɜɡɛɘəɐ. 

          ɃˊɧŰŮ  ˊŬɟŬɔɤɔɑɕɞɜŰŬɠ  Űɖɜ  ( ) 3( ) 3f xf x e x x+ = +  ́ ŬɑɟɜɞɡɛŮ : 

            ( )
( )1 0

( ) 2 ( ) 2'( ) '( ) 3 3 '( ) 1 3 3

f xe
f x f xf x e f x x f x e x

+ >

+ Ö = + Ú + = + Ú 

             
2

( )

3 3
'( ) 0

1 f x

x
f x

e

+
Ú = >

+
  ɔɘŬ   əɎɗŮ  xÍ   

          ȯɟŬ  ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  . 

  ii )    ȼ  Ůɝɑůɤůɖ  ɔɟɎűŮŰŬɘ  ɘůɞŭɨɜŬɛŬ : 

         
«1

2 2
1»

2(ln ) (1 ) ln 1 ln 1 0
f f

f x f x x x x x
-¬Ý

= - Ú = - Ú + - =   

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  2( ) ln 1f x x x= + -  ɛŮ  ( )0,xÍ +¤ 

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

          ɛŮ   
1

'( ) 2 0f x x
x
= + > ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤                    

          ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  ɖ  ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ 

          ɔɜɖůɑɤɠ   ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ 

          ȺɑɜŬɘ   2(1) ln1 1 1 0 1 1 0f = + - = + - =,  ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ      

          Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 2( ) 0 2ln 1 2 0f x x x x= Ú + - + =   əŬɘ  ŮˊŮɘŭɐ  ɖ   

          ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ ,  ɖ  ɟɑɕŬ  

         1x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ    2 2(ln ) (1 ) ln 1 0f x f x x x= - Ú + - =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ 

          ɚɨůɖ   Űɖɜ  1x=  

 

 

14.   ȹɑɜŮŰŬɘ  ɖ  ůɡɜɎɟŰɖůɖ  ( ) xf x e x= +  

            i)  ɁŬ  ɛŮɚŮŰɐůŮŰŮ  Űɖɜ  ( )f x   ɤɠ  ˊɟɞɠ  Űɖ  ɛɞɜɞŰɞɜɑŬ 

           ii )  ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ   
2 2x x xe x e- -+ =  

                            ȿɨůɖ 

 

          i)    ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

                ɛŮ    '( ) 1 0xf x e= + >  ɔɘŬ  əɎɗŮ  xÍ  

                ȷűɞɨ    '( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ  , ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ    

                ŬɨɝɞɡůŬ  ůŰɞ   

    ii )    ȼ  Ůɝɑůɤůɖ  ɔɟɎűŮŰŬɘ  ɘůɞŭɨɜŬɛŬ : 
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             ( ) ( )

2 22 2

2
«1 1»

2 2 0

0

x x x x x x

f f

e x e e x x e x

f x x f x x x x x

x

- - -

-

-

¬Ý

+ = Ú + - = - Ú

Ú - = - Ú - =- Ú =

Ú =

 

 

 

 

15.    ȰůŰɤ  ( )f x   ɛɑŬ  ůɡɜɎɟŰɖůɖ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ    ɛŮ  ůɡɜŮɢɐ  ˊɟɩŰɖ   

          ́ ŬɟɎɔɤɔɞ   əŬɘ  ɔɘŬ  Űɖɜ  ɞˊɞɑŬ  ɘůɢɨɞɡɜ  ɞɘ  ůɢɏůŮɘɠ : 

           ( ) (2 )f x f x=- -  əŬɘ  '( ) 0f x ¸   ɔɘŬ  əɎɗŮ  xÍ . 

                  i)  ȷˊɞŭŮɑɝŰŮ  ɧŰɘ  ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ɛɞɜɧŰɞɜɖ  ůŰɞ  . 

                 ii )  ɁŬ  ɚɡɗŮɑ  ɖ  Ůɝɑůɤůɖ   ( ) 0f x =  

                             ȿɨůɖ 

 

           i)    ȼ  ůɡɜɎɟŰɖůɖ  '( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ  ůŰɞ    əŬɘ  '( ) 0f x ¸   ɔɘŬ  əɎɗŮ   

                 xÍ . ȯɟŬ  ɖ  '( )f x   ŭɘŬŰɖɟŮɑ  ůŰŬɗŮɟɧ  ˊɟɧůɖɛɞ  ůŰɞ  . 

                  ȹɖɚŬŭɐ    '( ) 0f x >  ɔɘŬ  əɎɗŮ  xÍ   ɐ  '( ) 0f x <  ɔɘŬ  əɎɗŮ  xÍ    

                  Ⱥˊɞɛɏɜɤɠ  ɖ  ( )f x   ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ɛɞɜɧŰɞɜɖ  ůŰɞ  . 

          ii )     ȺɑɜŬɘ  ( ) (2 )f x f x=- -  ɔɘŬ  əɎɗŮ  xÍ . 

                  ũɘŬ  1x=   ɏɢɞɡɛŮ: 
                 (1) (2 1) (1) (1) 2 (1) 0 (1) 0f f f f f f=- - Ú =- Ú = Ú = 

                  ȯɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ  Ůɝɑůɤůɖɠ  ( ) 0f x =    əŬɘ  ŮˊŮɘŭɐ  ɖ   

                  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ɛɞɜɧŰɞɜɖ  ůŰɞ   ,  ɖ  ɟɑɕŬ  

                 1x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

 

 

           

16.  ȹŮɑɝŰŮ ɧŰɘ  ɖ  Ůɝɑůɤůɖ  ( )2 1 lnx x x+ =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ  ( )1,e . 

          

                             ȿɨůɖ  

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( )( ) 2 1 lnf x x x x= + -  ɛŮ  ( )1,x eÍ  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,e  

          ɛŮ ( )
1 2 2

'( ) 2ln 2 1 1 2ln 2 1 2ln 1 0f x x x x x
x x x

= + + Ö - = + + - = + + > ɔɘŬ   

          əɎɗŮ  ( )1,x eÍ                     

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )1,x eÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )1,e  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ  [ ]1,e  
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¶  ( )(1) 2 1 1 ln1 1 2 2 0 1 0 1 1 0f = + - = Ö Ö - = - =- < 

¶   ( ) ( )( ) 2 1 ln 2 1 1 2 2 2 0f e e e e e e e e e= + - = Ö + Ö - = + - = + > 

          ȷűɞɨ   (1) ( ) 0f f eÖ <  Ŭˊɧ  Űɞ  ɗŮɩɟɖɛŬ  Űɞɡ  Bolzano  ɖ  Ůɝɑůɤůɖ 

         ( ) 0f x =   ɏɢŮɘ  ɛɘŬ  ŰɞɡɚɎɢɘůŰɞɜ  ɟɑɕŬ  ůŰɞ  ŭɘɎůŰɖɛŬ  ( )1,e  əŬɘ  ŮˊŮɘŭɐ 

          ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,e  ,  ɖ  ɟɑɕŬ  

          ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ  ( )( ) 0 2 1 lnf x x x x= Ú + =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ 

          ŭɘɎůŰɖɛŬ  ( )1,e   

              

 

17.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  1xxe =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ  ( )0,1 . 

 

                             ȿɨůɖ  

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( ) 1xf x xe= -  ɛŮ  ( )0,1xÍ  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,1  

          ɛŮ '( ) 0x xf x e xe= + > ɔɘŬ  əɎɗŮ  ( )0,1xÍ                     

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )0,1xÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )0,1  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ  [ ]0,1  

¶  0(0) 0 1 0 1 1 0f e= Ö - = - =- < 

¶   1(1) 1 1 1 0f e e= Ö - = - > 

          ȷűɞɨ   (0) (1) 0f fÖ <  Ŭˊɧ  Űɞ  ɗŮɩɟɖɛŬ  Űɞɡ  Bolzano  ɖ  Ůɝɑůɤůɖ 

         ( ) 0f x =   ɏɢŮɘ  ɛɘŬ  ŰɞɡɚɎɢɘůŰɞɜ  ɟɑɕŬ  ůŰɞ  ŭɘɎůŰɖɛŬ  ( )0,1  əŬɘ  ŮˊŮɘŭɐ 

          ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,1  ,  ɖ  ɟɑɕŬ  

          ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ  ( ) 0 1xf x x e= Ú Ö =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ 

          ŭɘɎůŰɖɛŬ  ( )0,1   

 

 

18.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  43 2ln 4x x x+ + = ,  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ . 

 

                             ȿɨůɖ  

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  4( ) 3 2ln 4f x x x x= + + -  ɛŮ  ( )0,xÍ +¤ 

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

          ɛŮ 3 2
'( ) 12 1 0f x x

x
= + + > ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤                    



ɀŬɗɖɛŬŰɘəɎ  ũȭ ȿɡəŮɑɞɡ                                                                     ȾŬŰŮɨɗɡɜůɖɠ 

        

ɀɞɜɞŰɞɜɑŬ                                                                                            ǳǻȓȒȆȑ  ǶȐǽȒȓȎȑ 350 

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤  

          ȺɑɜŬɘ   4(1) 3 1 1 2ln1 4 3 1 0 4 0f = Ö + + - = + + - = , ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ  ɟɑɕŬ      

          Űɖɠ   Ůɝɑůɤůɖɠ  4( ) 0 3 2ln 4 0f x x x x= Ú + + - =   əŬɘ  ŮˊŮɘŭɐ  ɖ   

          ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ ,  ɖ  ɟɑɕŬ  

         1x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ    4 43 2ln 4 0 3 2ln 4x x x x x x+ + - = Ú + + =  ɏɢŮɘ   

          ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  1x=  

 

 

 

19.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ   ( )ln 1 1xe x+ + =,  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ . 

 

           ȿɨůɖ  

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ ( )( ) ln 1 1xf x e x= + + -ɛŮ  ( )1,xÍ - +¤ 

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )1,- +¤ 

          ɛŮ 
1

'( ) 0
1

xf x e
x

= + >
+

 ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤                    

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤   

          ȺɑɜŬɘ   0(0) ln1 1 1 0 1 0f e= + - = + - = , ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ      

          Űɖɠ   Ůɝɑůɤůɖɠ  ( )( ) 0 ln 1 1xf x e x= Ú + + =   əŬɘ  ŮˊŮɘŭɐ  ɖ   

          ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤ ,  ɖ  ɟɑɕŬ  

         0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ    ( )ln 1 1xe x+ + =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  0x=  

 

 

 

20.  ɁŬ  ɚɡɗɞɨɜ  ɞɘ  ŮɝɘůɩůŮɘɠ  :  i) 2 2x xe e+ =        ii ) ln 1x x+ =    

                                  

                                ȿɨůɖ  

       i)     ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ 2( ) 2x xf x e e= + -ɛŮ  xÍ  

              ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

              ɛŮ '( ) 2 3 0x x xf x e e e= + = > ɔɘŬ  əɎɗŮ  xÍ                     

              ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  xÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ    

             ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ     

             ȺɑɜŬɘ   0 0(0) 2 1 1 2 0f e e= + - = + - = , ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ      
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             Űɖɠ   Ůɝɑůɤůɖɠ  2( ) 0 2x xf x e e= Ú + =   əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ 

             ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  

             0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

              ȯɟŬ  ɖ  Ůɝɑůɤůɖ    2 2x xe e+ =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  0x=  

 

      ii )   ln 1x x+ = 

             ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( ) ln 1f x x x= + -  ɛŮ  ( )0,xÍ +¤ 

             ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,+¤ 

             ɛŮ 
1

'( ) 1 0f x
x

= + > ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤                    

             ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )0,xÍ +¤  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ    

             ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤  

             ȺɑɜŬɘ   (1) 1 ln1 1 1 0 1 0f = + - = + - = , ɎɟŬ  Űɞ  1x=   ŮɑɜŬɘ   

             ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 0 ln 1f x x x= Ú + =   əŬɘ  ŮˊŮɘŭɐ  ɖ   

             ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,+¤ ,  ɖ  ɟɑɕŬ  

             1x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

              ȯɟŬ  ɖ  Ůɝɑůɤůɖ    ln 1x x+ =  ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  1x=  

 

 

 

                  

21.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  2 2017xx e-= +  ,  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ . 

 

                                            ȿɨůɖ  

              ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ ( ) 2 2017xf x x e-= - -   ɛŮ  xÍ  

              ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

              ɛŮ '( ) 2 0xf x e-= + > ɔɘŬ  əɎɗŮ  xÍ                     

              ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  xÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ    

              ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ     

              ȷűɞɨ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ     

              Űɞ  ůɨɜɞɚɞ  Űɘɛɩɜ  Űɖɠ  ( )f x   ŮɑɜŬɘ: 

               

( )
( ) ( )( )
( )( )( )

( ) lim ( ), lim ( )

lim 2 2017 , lim 2 2017

2017, 0 2017 ,

x x

x x

x x

f f x f x

x e x e

-¤ +¤

- -

-¤ +¤

= =

= - - - - =

= -¤- +¤ - +¤- - = -¤ +¤

 

              ȷűɞɨ  Űɞ   ( )0 ( ) ,fÍ = -¤ +¤   ɡˊɎɟɢŮɘ   0x Í   ŰɏŰɞɘɞ  ɩůŰŮ 

              0( ) 0f x = ,  ŭɖɚŬŭɐ  Űɞ  0x   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 0f x =     
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               2 2017 0xx e-Ú - - =   əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

                ŬɨɝɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  0x   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

                ȯɟŬ  ɖ  Ůɝɑůɤůɖ    2 2017xx e-= +   ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  0x Í  

 

 

 

22.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ   5 33 5 27 0x x x+ + + =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ . 

                                            ȿɨůɖ  

              ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ 5 3( ) 3 5 27f x x x x= + + +  ɛŮ  xÍ  

              ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

              ɛŮ 4 2'( ) 5 9 5 0f x x x= + + > ɔɘŬ  əɎɗŮ  xÍ                     

              ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  xÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ    

              ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ     

              ȷűɞɨ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ     

              Űɞ  ůɨɜɞɚɞ  Űɘɛɩɜ  Űɖɠ  ( )f x   ŮɑɜŬɘ: 

               

( )
( ) ( )( )
( ) ( )( )

( )

5 3 5 3

5 5

( ) lim ( ), lim ( )

lim 3 5 27 , lim 3 5 27

lim , lim

,

x x

x x

x x

f f x f x

x x x x x x

x x

-¤ +¤

-¤ +¤

-¤ +¤

= =

= + + + + + + =

= =

= -¤ +¤

 

              ȷűɞɨ  Űɞ   ( )0 ( ) ,fÍ = -¤ +¤   ɡˊɎɟɢŮɘ   0x Í   ŰɏŰɞɘɞ  ɩůŰŮ 

             0( ) 0f x = ,  ŭɖɚŬŭɐ  Űɞ  0x   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 0f x =     

              5 33 5 27 0x x xÚ + + + =   əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

              ŬɨɝɞɡůŬ  ůŰɞ   ,  ɖ  ɟɑɕŬ  0x   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

              ȯɟŬ  ɖ  Ůɝɑůɤůɖ  5 33 5 27 0x x x+ + + =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  0x Í  

 

 

 

23.  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  10xxe =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ  ( )1,- +¤ . 

 

                                            ȿɨůɖ  

              ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ ( ) 10xf x xe= -   ɛŮ  ( )1,xÍ - +¤ 

              ȼ   ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ ( )1,- +¤ 

              ɛŮ ( )'( ) 0 1 0x x xf x e xe e x= + - = + > ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤                    

              ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )1,xÍ - +¤  ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ    

              ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤   
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              ȷűɞɨ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x  ŮɑɜŬɘ  ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤   

              Űɞ  ůɨɜɞɚɞ  Űɘɛɩɜ  Űɖɠ  ( )f x   ŮɑɜŬɘ: 

              

( )( )( )
( ) ( )( )

( )

( )

1

1

1

1

1, lim ( ), lim ( )

lim 10 , lim 10

10, 10

10,

x x

x x

x x

f f x f x

xe xe

e

e

- +¤

- +¤

-

-

- +¤ = =

= - - =

= - - +¤- =

= - - +¤

 

              ȷűɞɨ  Űɞ   ( )10 ( ) 10,f e-Í = - - +¤   ɡˊɎɟɢŮɘ   ( )0 1,x Í - +¤ 

              ŰɏŰɞɘɞ  ɩůŰŮ  0( ) 0f x = ,  ŭɖɚŬŭɐ  Űɞ  0x   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ   

              ( ) 0 10 0xf x xe= Ú - =   əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ ( )f x    

              ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )1,- +¤ ,  ɖ  ɟɑɕŬ  0x   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

              ȯɟŬ  ɖ  Ůɝɑůɤůɖ  10xxe =    ɏɢŮɘ  ɛɞɜŬŭɘəɐ   ɟɑɕŬ  Űɞ  ( )0 1,x Í - +¤ 

 

 

 

24.    i)  ȹŮɑɝŰŮ  ɧŰɘ  1 0xe x- + >  ɔɘŬ  əɎɗŮ   xÍ  

        ii)  ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  22 2 2xe x x+ = +  ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ . 

 

                            ȿɨůɖ 

 

         i)    ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ ( ) 1xf x e x= - +  ɛŮ  xÍ   

               ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

               ɛŮ    '( ) 1xf x e= -    əŬɘ   ''( ) 0xf x e= >   ɔɘŬ  əɎɗŮ  xÍ  

               ȷűɞɨ    ''( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ ,  ɖ  ůɡɜɎɟŰɖůɖ   '( )f x   ŮɑɜŬɘ    

               ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   

               ȺɑɜŬɘ   0'(0) 1 1 1 0f e= - = - =,  ɎɟŬ  Űɞ  0x=   ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ 

               Ůɝɑůɤůɖɠ  '( ) 0f x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  '( )f x  ŮɑɜŬɘ   ɔɜɖůɑɤɠ   

               ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ  

               ɃˊɧŰŮ  ()
'

0 '( ) ' 0 '( ) 0
f

x f x f f x
¬

< Ú < Ú < 

                         ()
'

0 '( ) ' 0 '( ) 0
f

x f x f f x
¬

> Ú > Ú > 

              

 

 

 

             

   x  -¤       0       +¤ 
'( )f x     -    + 

( )f x         
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              ȺɑɜŬɘ    0(0) 0 1 1 1 2 0f e= - + = + = > 

              ɃˊɧŰŮ    ()0 ( ) 0 ( ) 0
f

x f x f f x
®

< Ú > Ú > 

                          ()0 ( ) 0 ( ) 0
f

x f x f f x
¬

> Ú > Ú > 

             ȯɟŬ  ( ) 0f x >   ɔɘŬ  əɎɗŮ  xÍ  

    ii )     ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ 2( ) 2 2 2xg x e x x= - + -  ɛŮ  xÍ   

             ȼ   ůɡɜɎɟŰɖůɖ   ( )g x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ   

             ɛŮ    ( )'( ) 2 2 2 2 1 0x xg x e x e x= - + = - + >  ɔɘŬ  əɎɗŮ  xÍ  ,  Ŭˊɧ   

             Űɞ  ()i   ŮɟɩŰɖɛŬ. 

             ȷűɞɨ    '( ) 0g x >   ɔɘŬ  əɎɗŮ  xÍ ,  ɖ  ůɡɜɎɟŰɖůɖ   ( )g x   ŮɑɜŬɘ    

             ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ   

             ȺɑɜŬɘ   0 2(0) 2 0 2 0 2 2 0 0 2 0g e= Ö - + Ö - = - + - =,  ɎɟŬ  Űɞ  0x=    

             ŮɑɜŬɘ  ɟɑɕŬ  Űɖɠ   Ůɝɑůɤůɖɠ  ( ) 0g x =    əŬɘ  ŮˊŮɘŭɐ  ɖ  ůɡɜɎɟŰɖůɖ  ( )g x  

             ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  , ɖ  ɟɑɕŬ  0x=   ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ, Ŭűɞɨ 

                    ()0 ( ) 0 ( ) 0
g

x g x g g x
¬

< Ú < Ú < 

                    ()0 ( ) 0 ( ) 0
g

x g x g g x
¬

> Ú > Ú > 

             ȯɟŬ  ɖ   Ůɝɑůɤůɖ  2( ) 0 2 2 2xg x e x x= Ú + = + ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ 

             Űɖɜ  0x=  

 

 

 

 

25.   ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ  
3 2 1 2x x xhm+ - =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ  ( )0,1 . 

                             ȿɨůɖ  

 

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  3( ) 2 1 2f x x x xhm= + - -   ɛŮ  ( )0,1xÍ  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,1  

          ɛŮ ( )2 2'( ) 3 2 2 2 3 2 1 2 0f x x x x xsun sun= + - = + - > ɔɘŬ  əɎɗŮ  ( )0,1xÍ     

          ɔɘŬŰɑ  1 2 1 1 2 0x xsun sun- ¢ ¢ Ú - ²  ɔɘŬ  əɎɗŮ  xÍ   əŬɘ  23 0x >   ɔɘŬ   

          əɎɗŮ  ( )0,1xÍ                  

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )0,1xÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )0,1  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ  [ ]0,1  

¶   3(0) 0 2 0 1 0 1 0f hm= + Ö - - =- < 

¶   3(1) 1 2 1 1 1 1 2 1 1 2 1 0f hm hm hm= + Ö - - = + - - = - > 
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         ɔɘŬŰɑ  1 1 1 1 1 1 3 2 1 1 1 2 1 3hm hm hm hm- ¢ ¢ Ú ²- ²- Ú ² - ² Ú ¢ - ¢ 

          ɔɘŬ  əɎɗŮ  xÍ    

          ȷűɞɨ   (0) (1) 0f fÖ <  Ŭˊɧ  Űɞ  ɗŮɩɟɖɛŬ  Űɞɡ  Bolzano  ɖ  Ůɝɑůɤůɖ 

         ( ) 0f x =   ɏɢŮɘ  ɛɘŬ  ŰɞɡɚɎɢɘůŰɞɜ  ɟɑɕŬ  ůŰɞ  ŭɘɎůŰɖɛŬ  ( )0,1  əŬɘ  ŮˊŮɘŭɐ 

          ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,1  ,  ɖ  ɟɑɕŬ  

          ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ  3( ) 0 2 1 2f x x x xhm= Ú + - =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ 

          ŭɘɎůŰɖɛŬ  ( )0,1   

 

 

 

 

26.   ȹŮɑɝŰŮ  ɧŰɘ  ɖ  Ůɝɑůɤůɖ 3 1 4x xsun+ =    ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ  ( )0,p  . 

                             ȿɨůɖ  

 

          ŪŮɤɟɞɨɛŮ  Űɖ  ůɡɜɎɟŰɖůɖ  ( ) 3 1 4f x x xsun= + -   ɛŮ  ( )0,x pÍ  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ  əŬɘ  ˊŬɟŬɔɤɔɑůɘɛɖ  ůŰɞ  ( )0,p  

          ɛŮ '( ) 3 4 0f x x xhm= + > ɔɘŬ  əɎɗŮ  ( )0,x pÍ    0xhm>  

          ɔɘŬŰɑ  0xhm>   ɔɘŬ  əɎɗŮ  ( )0,x pÍ   əŬɘ  3 0x>   ɔɘŬ   əɎɗŮ  ( )0,x pÍ                  

          ȷűɞɨ  '( ) 0f x >  ɔɘŬ  əɎɗŮ  ( )0,x pÍ   ɖ  ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ    

          ŬɨɝɞɡůŬ  ůŰɞ  ( )0,p  

          ȼ   ůɡɜɎɟŰɖůɖ   ( )f x   ŮɑɜŬɘ  ůɡɜŮɢɐɠ   ůŰɞ  [ ]0,p  

¶   (0) 0 1 4 1 1 4 3 0f = + - Ö = - =- < 

¶   ( )( ) 3 1 4 3 1 4 1 3 1 4 3 5 0f p p sunp p p p= + - = + - - = + + = + > 

          ȷűɞɨ   (0) ( ) 0f f pÖ <  Ŭˊɧ  Űɞ  ɗŮɩɟɖɛŬ  Űɞɡ  Bolzano  ɖ  Ůɝɑůɤůɖ 

         ( ) 0f x =   ɏɢŮɘ  ɛɘŬ  ŰɞɡɚɎɢɘůŰɞɜ  ɟɑɕŬ  ůŰɞ  ŭɘɎůŰɖɛŬ  ( )0,p  əŬɘ  ŮˊŮɘŭɐ 

          ɖ   ůɡɜɎɟŰɖůɖ  ( )f x   ŮɑɜŬɘ   ɔɜɖůɑɤɠ  ŬɨɝɞɡůŬ  ůŰɞ  ( )0,p  ,  ɖ  ɟɑɕŬ  

          ŮɑɜŬɘ  ɛɞɜŬŭɘəɐ . 

          ȯɟŬ  ɖ  Ůɝɑůɤůɖ  ( ) 0 3 1 4f x x xsun= Ú + =   ɏɢŮɘ  ɛɞɜŬŭɘəɐ  ɟɑɕŬ  ůŰɞ 

          ŭɘɎůŰɖɛŬ  ( )0,p   

 

 

 

 

 

 

 

 




