
             
        
     
         
      
     
     
     
          

      
     
      
     
      
       
          
     
     

       
    
        
  oÿÅ

³oÿÅ
   

    
      
       

       
     
     
          
     
     

       
     
      
     

     
         
    

        
          
     
     
     
      

          
      

   
       

   
   

   
   

      

   
   

    
   
   

    
        

   
   

   
  

      
oÿÅÿÿ

³oÿÅ
   

  
   

    

     
  

   
       

   
   

    
   

   
  

   
       

  

     
       

   
   

   
    



            
      

    
     
     

    n   
     
      

     
     

      
         
      

     
     
     

        
          
       
       

         
         
      
     
        

    
    
    
         

      
    
      
      
         

              
         
      



 -

y x x= | |

 -

f x x
x

x( ) | |= +

=
+ >

- + <
ì
í
î

1 0

1 0

x x
x x

f x x( ) | |= - -2 1

f x x x( ) | |= - -2 1

Þ =
+ ³
- <

ì
í
î

f x
x x
x x

( )
1 1

3 1 1

f x
x x

x x
( ) =

- £

- >

ì
í
ï

îï

2

2

0

1 1

f x x( ) | |= - -2 1

 -y f x= -( )1
y f x= ( )

 -[ , ]4 7 [ , ]-1 1
[ , ]-1 7 [ , ]1 4

[ , ]7 12 [ , ] [ , ]a b = -1 7

 d b [ , ] [ , ]c d = 7 12

. 7
12

d b

 - 

f x
x x

x
x x

( )=
- - < -

- £ <
- ³

ì

í
ï

î
ï

2 3 4

3 4 2

3 2 2  

[ , )- +¥4
[ , )2 +¥ [ , )-4 2

 -



keH»  ÏI£TºH

IÀ   n¼d¶ ÁITwHn nj

( )-¾ ®¾¾¾¾¾1
x

¾M SLvº ·nI£U

IÀ n¼d¶ x¾ ®¾¾¾¾

[ , ]1 2 [ , ]- -2 1

. 

 -

y
x

= 1

 - f x x x

x x
( ) =

³

- <

ì
í
ï

îï

3

3

0

0

f x x x( ) | |= 2

 ( , ]-¥ 0
a

( , ]-¥ a

 -[ , )0 3

y x x
x

x x
x x

= =
£ <
£ <
£ <

ì

í
ï

î
ï

[ ]
0 0 1

1 2

2 2 3

y x x
x

x x
= + =

<
³

ì
í
î

| |
0 0

2 0

x ³0 y x x= + | |

[ , )0 1 y x x= [ ] y x x= [ ]

[ , )0 1

. [ , ]3

2

7

3

 -

- £ = £2 1 1f k( )
- £ £2 1k

-1 -2 k

 -

 a

 - f x x x
x

( ) | x |
| |

= +
 x <0  x >0

 x f x x> Þ = +0 1
2( )  

 x f x x< Þ = - -0 1
2( )  

 ( , )-1 1

( , )-1 1

 -y x x= -| | ( )1

 x y x x

x y x x
f x

x x x

x x x

< Þ = - +

³ Þ = -
Þ =

- + <

- ³

ì
í
ï

îï

0

0

0

0

2

2

2

2
( )  

Þ

[ , ]0
1

2

1

2
0

1

2
- = b a-

 -f x x x( ) | |= -2 2

 f x x x

x x x

x x x

x x x

( ) | |= - =

- £

- + £ £

- ³

ì

í
ïï

î
ï
ï

2

2

2

2

2

2 0

2 0 2

2 2

 



 x x x x2 2
4 10 6 0+ ³ - Þ + - ³  

 Þ + - ³ Þ £ - ³( ) ( ) ( )x x x x I3 2 0 3 2IÄ  

 x x x x2 2
4 2 7 2 3 0+ £ + Þ - - £  

 Þ - + £ Þ - £ £( ) ( ) ( )x x x II3 1 0 1 3  
( )II (I)

 
b a- 2 3£ £x

. 3 2 1- =

 -0 1< <a f x ax( ) =

 f x( ) = 1  f x( ) =0  

 f x m x( ) ( )= +3 1

4

 0 3 1

4
1 0 3 1 4 1 3 3< + £ Þ < + £ Þ - < £m m m  

 Þ - < £1

3
1m  

m = 1 m =0 - < £1

3
1m

 - f x a x( ) ( )= -2
3 f x k( ) =

 a = 2  a2 4=  a2 3 1- =

 a = -2  g x ax( ) =  . a = -2
g  g x x( ) = 2

 -f x x x( ) = - +3 6 2
2

 y x x= - +3 6 2
2 x b

a
= - 2

x x y SS = - -
´

= Þ = Þ = - + = - Þ -6

2 3

6

6
1 3 6 2 1 1 1( , )  

y x =0  
Þ = Þy A2 02( , )  

[ , ]1 2 [ , ]-1 1
[ , ]-1 2

 -{ : | | }x x - <1 2

 | |x x x- < Þ - < - < Þ - < <1 2 2 1 2 1 3  

f x x x( ) = - -2
2 3

 y x x= - -2
2 3  

  Âμ¿w tâHn Þ = - - = Þ = - - = - Þ -x y S2

2 1
1 1 2 3 4 1 4

( )
( , )  

. b a- = - =2 1 1 ( , )1 2

 -y x x= - + +| | | |1 1
 x y x x x£ - Þ = - + - - = -1 1 1 2  
 - £ £ Þ = - + + + =1 1 1 1 2x y x x  

 1 1 1 2

2 1

2 1 1

2 1

£ Þ = - + + = Þ =
- £ -

- £ £
£

ì

í
ï

î
ï

x y x x x y
x x

x
x x

 

[ , ]-1 1
[ , )1 +¥

[ , )- +¥1
 [ , )- +¥1

. [ , )- +¥1

2

 -g x x x( ) | | | |= - - -2 1

 
x y x x
x y x x x
x y x x

< Þ = - + + - =
£ < Þ = - + - + = - +
£ Þ = - - + = -

ü

ý
ï

þ

1 2 1 1

1 2 2 1 2 3

2 2 1 1
ïï

 

 Þ =
<

- + £ <
- £

ì

í
ï

î
ï

g x
x

x x
x

( )
1 1

2 3 1 2

1 2

 

 [ , )2 +¥ [ , ]1 2 ( , ]-¥ 1

 - y x
x x f x f x
1 2 1 2

< Þ <( ) ( )

x f

 f m= -{( , ) , ( , ) , ( , ) , ( , )}1 1 2 2 3 6 10 20
2  

 f f f( ) ( ) ( )1 2 3< < 1 2 3< < x = 2
 1 2 6 3 8 3 2 2

2 2< - < Þ < < Þ < <m m m| |

 Þ
< < Þ =

- < < - Þ = -

ì
í
ï

îï

3 2 2 2

2 2 3 2

m m

m m

 cÃdÅ nHk£¶

 cÃdÅ nHk£¶
 

m

 -y x

 
( , )

( , )
( , )

- -

+
+

ü

ý
ï

þ
ï

Þ
+ ³ -

+ ³ +

2 10

0 4

1 2 7

4 10

2 7 4

2

2

2

x

x
x

x x

x x
 



 x y= Þ = - Þ -0 3 0 3( , )  
 x y= - Þ = Þ -1 0 1 0( , )  
 x y= Þ = Þ3 0 3 0( , )  

Þ

[ , ]-1 3

 - f x
m

x( ) ( ) x= - +1
3

2

   

 [ , )1 + ¥

£ 1) 

a
m

m> Þ > Þ >0
1

0 0  

£ Þ - - £ Þ £ ¾ ®¾¾ £>
1

1

2
1

1
2

1 2
0

( )
m

m mm  

0 2< £m

 -f x a x ax( ) ( )= - + +2 2 3
2

 
 a = 2  a - =2 0  x2

 f x x f( ) ( ) ( )= + Þ = + =4 3 2 4 2 3 11  

 -x2 x1
x x f x f x
1 2 1 2

< Þ >( ) ( )

( , )0 +¥

. ( , )0 1

 -

 f x
x

(x) = +
-

2 1

3

( , )-¥ a x = 3
a a £ 3 3 Ï -¥( , )a

 -
 ( , )- + ¥2

y x
x

= -
+
1

3

 -
  x <0 x >0

 x f x x x
x

> Þ = + = +0
1

1
2( ) ( ) x  

 x f x x
x

x< Þ = - + = - -0
1

1
2( ) (x )

 -
g f

 
x x f x f x
x x g x g x

x x1 2 1 2

1 2 1 2

1 2

> Þ >
> Þ ³

ü
ý
þ

Þ >
( ) ( )
( ) ( )

 

 Þ + > +( ) ( ) ( ) ( )f g x f g x
1 2  

f g+ g f
f x x
g x x

f g x x
( )
( )

( ) ( )
= +
= -

ü
ý
þ

Þ + = +
2 3

3
Áj¼÷Å

Â²»qº
Áj¼÷Å  

f g´ g f

 f x x
g x

f g x x
( )
( )

( )( )
= +
=-

ì
í
î

Þ ´ =- -
2 3

3
6 9

kÃ¨H  Áj¼÷Å

SMIY

f g+ g f
f g- g f

 - f x f x( ) ( )
1 2

>
 x x

1 2
>

 f a f a a a( ) ( )3 2 1 3 2 1- > + Þ - > +  

 Þ < Þ <3 2
2

3
a a  

a a < 2

3

 -f ( )3 0= f  
f

f x < 3
f x > 3

xf x( )
xf x( )

 

x
f x
x

xf x

x

0 3

0

0

0 0

0 3

+¥
+ + -
- + +
- + -

Þ £ £
( )

( )

 

 -f ( )2 0= f  

 
x
f x

-¥ +¥
- +

2

0( )  

 ( ) ( )x x f x2 -



 - y f= + - -( x ) f( x)2 1 2

 f x f x( ) ( )2 1 2 0+ - - ³

 f .  f x f x( ) ( )2 1 2+ ³ -
: f x f x x x( ) ( )

1 2 1 2
³ Þ £

 f x f x x x( ) ( )2 1 2 2 1 2+ ³ - Þ + £ -  

 Þ £ Þ £3 1
1

3
x x  

 -y f f= - -( ) ( | x | )2 1

f f x( ) ( | | )2 1 0- - ³
f f f x( ) ( | | )2 1³ -

: f x f x x x( ) ( )
1 2 1 2

³ Þ £

 f f x x( ) ( | | ) | |2 1 2 1³ - Þ £ -  

 Þ
- ³
- £ -

ì
í
î

Þ
³
£ -

ì
í
î

x
x

x
x

1 2

1 2

3

1
 

 ( , ] [ , )-¥ - + ¥1 3

 - 

 f x

x x x

x x

x x x

( ) =

- + - >

+ - £ £

+ + < -

ì

í
ï
ï

î
ï
ï

2

2

6 5 3

4

5

8

5
2 3

6 8 2

[ , ]-3 3

. 3 3 6- - =( )

 - 
 y f f x= ( ( ))
 f x( )  1 2£ £x
 f x( )  [ , ]0 1

 [ , ]0 1

 y f f x= ( ( ))

 - x <0 x >0

 f x x
x x

( ) | | | ( ) |= -1 1  

 x f x x
x x

f x
x

> Þ = - Þ = -0
1

1
1

1( ) | ( ) | ( ) | |  

 x f x x
x x

f x
x

< Þ = - - Þ = - +0
1

1
1

1( ) | ( ) | ( ) | |  

 
f x( )

( , )0 1

 

x
f x

x x

x x f x

-¥ +¥
- - - +

- + - + +

- - + - +

0 1 2

0

0 0

0 0 0

2

2

( )

( )

( ) ( )

 

 ( ) ( )x x f x2
0- ³ y x x f x= -( ) ( )2

 [ , ] [ , )0 1 2 + ¥

 - f x x x( ) | | | |= - + -2 3

  

 
f x x x( ) | | | |= - + -2 3

1

3

2

1

3

1

4

3

 

( , ]-¥ 2

 f f x x x x( ) = - + - + = - +2 3 2 5

g x x x( ) = - -2 10
2

 
y x

y x x
x x x

= - +

= - -

ì
í
ï

îï
Þ - - = - +

2 5

2 10

2 10 2 5
2

2  

 Þ + - = Þ =
- ± - -

2 15 0
1 1 4 2 15

2 2

2x x x
( ) ( )
( )

 

 = - ± = - ± Þ
= -

=

ì
í
ï

îï

1 121

4

1 11

4

3

5

2

x

x
 

( , ]-¥ 2
x = -3

 - f x x m x( ) ( )= - + +2
2 1 1

 [ , ]-1 2

 -1

 - < -
- +

< Þ - < + < Þ - < + <1
2 1

2 1
2 1

2 1

2
2 2 2 1 4

( )
( )
m m m  

 Þ - < < Þ - < <3 2 3
3

2

3

2
m m  

 - x < 1 x ³ 1
 y x x= + -2

1| |  

 
x y x x

S

³ Þ = + -

Þ - -

1 1

1

2

5

4

2

tâHn ( , )

 
x y x x

S

< Þ = - +

Þ

1 1

1

2

3

4

2

tâHn ( , )

[ , )1

2
+ ¥



 -x < 1

2
x ³ 1

2

 x x³ Þ - ³1

2
2 1 0  

Þ = - + - = - + -f x a a x x a a x( ) ( ) ( )3 2 1 3 2 1
2 2  

 x x< Þ - <1

2
2 1 0  

Þ = - - - = - - +f x a a x x a a x( ) ( ) ( ) ( )3 2 1 3 2 1
2 2  

 3 2 0 3 2 0

3 2 0 3 2 0

2 2

2 2

a a a a

a a a a

- + > Þ - - <

- - > Þ - + <

ì
í
ï

îï
 

 
a

a a

3 17

2

3 17

2

3 2
2

- +

- -
+ - +

Z

  

a

a a

1 2

3 2
2 - + + - +  

( / , / )-0 5 3 5 17 4 1/
. ( , )1 2 ( , )1 2

 - 
f x x

x
( ) | (x m) |

=
- 2

( )x m- 2

 f x x
x
x m( ) | | ( )= - 2

x <0 x >0 x

m >0 f x
x m x

x m x
( )

( )

( )
=

- >

- - <

ì
í
ï

îï

2

2

0

0

m =0 m <0

m =0
. m

 -f x
x

( ) = -
-
1

2

 ( , ]-¥ a ± ¥

( , ]-¥ a a
a

. a

 -f x x a
x a

( ) = + -
- +

2 1

1

± ¥ x a= -1
( , )3 + ¥ ( , )-¥ 3

a - =1 3

f ( )1 a = 4

f x x
x

f( ) ( )= +
-

Þ =
-

= -2 3

3
1

5

2

5

2
 

 -f x x x
g x x

( )
( )

= £ -
> -

ì
í
ï

îï

2
1

1

f x x x
x

( )
| x |

= £ -
> -

ì
í
ï

îï
Þ

2
1

1

f x
x x

x x
( ) =

£ -

- > -

ì
í
ï

îï
Þ

2

2

1

1

f x x x
x x x

( )
| |

= £ -
- - > -

ì
í
ï

îï
Þ

2
1

1

f

 -f = -{( , ) , ( , ) , ( , )}2 5 3 4 0 2

 ( )( )f g+ 2 g = -{( , ) , ( , ) , ( , ) , ( , )}1 2 0 3 2 4 3 0

g( )2 f ( )2
( , ) ( )
( , ) ( )

( )( )
2 5 2 5

2 4 2 4
2 9

Î Þ =
Î Þ =

ü
ý
þ

Þ + =
f f
g g

f g  

 -g f f g+ 2  
g f

f
g

f g
=
=

ü
ý
þ

Þ + = + =
{( , ) , ( , )}
{( , ) , ( , )}

{( , ( ))} {( ,
1 3 2 5

2 3 5 1
2 2 5 2 3 2 11))}  

 -g x x( ) = -1 2 f x x( ) = +1
( )( ) ( ) ( )2 4 2 4 4f g f g- - = - - -

( )( ) ( ) ( )2 4 2 4 1 1 2 4 6 3 9f g- - = - + - - - = - - = -  

 -2f
g

D D x g xf g - ={ | ( ) }0  2f
g

2f
g

f
g

=
=

ü
ý
þ

{( , ) , ( , ) , ( , )}
{( , ) , ( , ) , ( , )}
1 2 2 3 3 4

1 5 2 6 3 0

Þ = - =D f
g
2

1 2 3 1 2 3 3 1 2({ , , } { , , }) { } { , }  

2f
g

2f
g



 -
f = -{( , ) , ( , ) , ( , ) , ( , )}1 1 2 1 3 2 4 0  
g = - - -{( , ) , ( , ) , ( , ) , ( , )}1 2 1 1 3 1 2 1  

{ , }1 3 gf f
g

- gf f
g

-

fg f
g

- = - - - - = -{( ,( )( ) ),( ,( )( ) )} {( , ),( , )}1 1 2
1

2
3 2 1

2

1
1

3

2
3 0  

.{ , }- 3

2
0 fg f

g
-

 -f -1 f  
f = - -{( , ) , ( , )( , ) , ( , )}1 0 1 2 0 1 2 1  
f - = - -1

0 1 2 1 1 0 1 2{( , ) , ( , ) , ( , ) , ( , )}  
f f+ = --1

1 2 1 2 0 0 2 0{( , ) , ( , ) , ( , ) , ( , )} f f+ -1

( , )-1 1 f f+ -1

 -f = {( , ) , ( , ) , ( , )}1 2 2 4 3 4

g = {( , ) , ( , ) , ( , )}1 4 2 3 4 1  

( )( )f g
f

x+
3 g( )1 4= f ( )1 2=

: x = 2 f ( )1 2= x f= ( )1

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

f g
f

f g
f

+
=

+
= + =

3
2

2 2

3 2

4 3

3 4

7

12
 

 - 
( )( )f
g
x x= +2 1 g = -{( , ) , ( , ) , ( , )}1 3 2 5 3 4

( )( ) ( )
( )

f
g

f
g

3 3
3= ( )( )f

g
3 7= g( )3 4=

( )( ) ( )
( )

( ) ( )f
g

f
g

f f3
3

3
7

3

4
3 28= Þ = Þ =  

 -g f f g= - -( )
g

 f
f g

g
=
- = -

Þ =
{( , ) , ( , ) , ( , )}
{( , ) , ( , )}

{( , ) , ( , )}
1 4 2 3 3 4

1 4 3 1
1 8 3 3  

h x
g x

( )
( )

=
-

1

8

h x( ) g( )1 8= x = 1
x = 3 h x( )

 h
g

h( )
( )

( , )3
1

3 8

1

3 8

1

5
3

1

5
=

-
=

-
= - Þ - Î  

 f g- ( , )11 12 g
1

8g -
g

 -( )( ) ( ) ( )f g f g+ - = - - -2 1 1 2 1

g( )-1  f ( )-1

f x
x x
x x

f( ) ( )=
+ >
- £

ì
í
î

Þ - = - - = -
1 0

1 0
1 1 1 2  

g x
x x
x x

g( ) ( )=
³ -

- < -
ì
í
î

Þ - = -
2

2 2
1 1  

( )( ) ( ) ( ) ( )f g f g+ - = - + - = - + - = -2 1 1 2 1 2 2 1 4

 -

g = - -{( , ) , ( , ) , ( , )}2 1 1 2 0 1 f x= -1 2   
g f ( ).g f g-

x = 2 f { , }-1 0 ( ).g f g-

( ).g f g-

f
g

g f g
( )
( )

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

ü
ý
þ

Þ - - = - =
1 0

1 2
1 2 0 2 4  

f
g

g f g
( )
( )

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

0 1
0 1 1 1 0

=
=

ü
ý
þ

Þ - = - =  

( ) {( , ) , ( , )}g f g- = -1 4 0 0

. 4 0 4+ =

 - 
 f x g x x( ) ( )- = + 2 f x g( ) (x) x+ = -2 1

 f x( )

 f x g x x
f x g x x

f x x f x x( ) ( )
( ) ( )

( ) ( )
+ = -
- = +

¾® = + Þ = +ì
í
î

+2 1

2
2 3 1

3 1

2
 

 f ( ) ( )
1

3 1 1

2
2=

+
=  f ( )1

 - f x x( ) g(x)+ = +4 1
2

 g x( )  f x g x x( ) ( )- = +2 1

 f x g x x
f x g x x

g x x x( ) ( )
( ) ( )

( )( )+ = +
- = +

ì
í
ï

îï
¾ ®¾¾ = --4 1

2 1

2 4 2

2
2  

 Þ = -g x x x( ) 2 2  

 g( ) ( )2 2 2 2 8 2 6
2= - = - = g( )2

 -( ) ( )fg x
  ( ) ( )fg x   g  f

 
f x x D x

g x x D x
f

g

( ) :

( ) :

= + Þ ³

= - Þ ³

ü
ý
ï

þï

1 0

1 0

 

 Þ = + - = - ³( . ) ( ) ( ) ( ) , :.f g x x x x D xf g1 1 1 0  
x ³0 ( ) ( )f g x x´ = -1

 x x x y³ Þ - £ Þ - £ Þ £0 0 1 1 1  
. ( , ]-¥ 1 ( . ) ( )f g x

 -D D D x g xf
g

f g= - ={ | ( ) }0

f x x D xf( ) log := Þ >0  g  f

g x x x x( ) = - Þ - ³ Þ £4 4 0 4
2 2 2  

Þ £ Þ - £ £ Þ - £ £| | :x x D xg2 2 2 2 2  



 x = 2 g x( ) f
g

D D x g xf g - ={ | ( ) }0  x = -2
= > - £ £ - - =(( ) ( )) { , } ( , )x x0 2 2 2 2 0 2  

 -g f
g   f  x =0  [ , ]-2 2

 x =0  y f g x
f g x

=
+
-

( ) ( )
( ) ( )

y

-1 -2

 -( )( )f g x2 2+

D D D
f g f g2 2+

=

f x x x x Df( ) [ , )= - Þ - ³ Þ ³ Þ = + ¥2 2 2 2 0 1 1  
g x x x x Dg( ) ( , ]= - Þ - ³ Þ £ Þ = -¥1 1 0 1 1  

( , ] [ , ) { }-¥ + ¥ =1 1 1 f g2 2+

f g2 2+

 - g x x m( ) = - 3 f x n x( ) = - 3  
  f  f g+  f g a+ = {( , )}1

 D x x mg :{ : }³ 3  D x x n
f = £{ : }3 g

g   f

 3
3

1
1

3
3m n m n= = Þ = =,  

f ( )1 0= g x x( ) = -1 f x x( ) = -3 3
a =0 ( ) ( )f g+ =1 0 g( )1 0=

. ( ) ( )0
1

3
3 3+ = am n+

 -g x x( ) = +1 f x x( ) = -1
f g f g
f g

3 2 2 3+
+

f g f g
f g

f g f g
f g

f g fgf g
3 2 2 3 2 2

0 2 2 2+
+

=
+

+
¾ ®¾¾¾ =+ ¹( ) ( )( )  

( )fg 2

( . ) (( )( )) ( )f g x x x2 2 2
1 1 1= - + = -  

D xg : ³0 D xf : ³0
x ³0 ( . )f g 2

( )( ) ( . ) ( ) ( ) ,f g f g
f g

x f g x x x
3 2 2 3

2 2
1 0

+
+

= = - ³  

 -( . )( )f g x
:g f

f x x x

g x x x
D x x x

x
x

( )

( )
: | |

= + -

= - -

ü
ý
ï

þï
Þ - ³ Þ ³ Þ ³ Þ

³
£-

ì
í
î

2

2

2 2
1

1

1 0 1 1
1

1
 

f g. x £ -1 x ³ 1 f g.
( . )( ) ( ) ( )f g x f x g x= ´

= + - - - = - - =( )( ) ( )x x x x x x2 2 2 2
1 1 1 1  

f g.
x ³ 1 ( . )( )f g x = 1

x £ -1

 -
g f

f g±

g f

 -g f
g f g f

g f

f :( , ) , ( , )0 0 1 3 Þ m y x= -
-

= Þ =3 0

1 0
3 3  

g :( , ) , ( , )0 0 2 4 Þ m y x= -
-

= Þ =4 0

2 0
2 2  
( )( )f g x+

( )( ) ( ) ( ) ( )( )f g x f x g x x x f g x x+ = + = + Þ + =3 2 5  

 -f g f
g

f :( , ) , ( , )0 0 1 2 Þ m f x x= -
-

= Þ =2 0

1 0
2 2( )  

g :( , ) , ( , )- Þ2 0 0 2 m g x x= -
- -

= Þ = +2 0

0 2
1 2

( )
( )  

( ) ( ) ( )f g f g+ = +1

2

1

2

1

2

( )( ) ( ) ( ) ( ) ( ) /f g f g+ = + = + + = + = =1

2

1

2

1

2
2
1

2

1

2
2 1

5

2

7

2
3 5  

 -g [ , )0 + ¥ f
 [ , ]0 4 [ , ]-1 4

g( )3 4= f ( )3 2= -

. ( )( )f g+ =2 3 6

 -( )( )f g x+ =0
g f x

 -g f
fg

x = 3 x =0 x g f
x f g.



 -

x y
f x g x

=
-
1

( ) ( )

f x g x( ) ( )> f x g x( ) ( )- >0

( , ) ( , )- -2
3

2
2 7 y

 -f
g

 f n
g n

= - + -
= - - -
{( , ) , ( ,m) , ( , ) , ( , )}
{( , ) , ( , ) , ( , ) , (
1 3 4 2 1 3 1

4 1 2 1 2 5

2

33 2, )}n +
Þ  

 f
g

m
n n

n
=

- +
- +{( , ) , ( , ) , ( , )}4

1
3

1

2
2

1

5

2

 

 f
g

= -{( , ),( , )}4 5 2
3

5

f
g

m
n

n
=

-
- +{( , ),( , )}4

1
2

1

5

2

 m m
3

5 15= Þ =  n = -2

n m+ ( , )m n= = -15 2

 - + =2 15 13  

 -x =0 g
f

f ( )0 0= x =0

g x x( ) = - 2
2 g

f x x g
f
x x

x x
( ) ( )= Þ = - = -2

2

1

2

1 f x x( ) =

f x x( ) = -

f x x g
f
x x

x x
( ) ( )= - Þ = -

-
= - +2

2

1

2

1  

1
x

f x x( ) =

 -f  
g f x a x x( ) ( )( )= - -0 2

g x a x( ) = ¢

 f x
g x

ax x
a x

( )
( )

( )
=

-
¢

2 f
g

¢a a

 x =0 ( , )2 0
f
g
x a

a
x( ) ( )=

¢
- 2 x ¹ 0

a
a¢

g f
x2

 g f

.

 - f ( , )0 2 ( , )-2 0

f

( , ) , ( , )0 2 2 0- Þ m f x x=
-

- -
= Þ = +

0 2

2 0
1 2

( ) ( )  
g g
( . )( ) ( )f g x mx x= + 2 g x mx( ) =

( , )-2 0

 -g f  
f
g

g f

x
f
g
f
g

f
g

y x
x
y

x
y

x
y

-¥ - + ¥
- + +
- - +

+ - +

<
>

<
<

>
>

1 0

0

0

0

0

0

0

0

0

0

·ïR

nj S¶°ø

¾Ã

,

eeIº ³»j ³¼w Ï»H

 f x x( ) = +1  
fg g x x( ) =

y x x= +2

 -y f
g
x= ( ) ( )  

g f f
g

f
g

³0

( , ]-1 3

 

-
+ - -

- - - +

-
+

-

1 0 1 2 3

0 0

0

0 0

f
g

f
g

oÿÅ

´ÄnHkº

oÿÅ

Z
´ÄnHkº

Z Z
· R

Z

 

 ( , ) [ , ) { }-1 0 1 2 3

0

0

Z

0

0

Z



 f x x g x x( ) , ( )= = -2 1

 g fog f g f( ) , ( ) ( ) ( ( )) ( )2 3 5 5 9 9 3= = = = =  

 -h x x x( ) ( )= - +3 4 1
2 5

g f

 f x x x

g x x
h x gof x

( )

( )
( ) ( ) ( )

= - +

=

ü
ý
ï

þï
Þ =

3 4 1
2

5
 

  

x5
3 4 1

2x x- +

 -g fog

 

 
 fog = - -{( , ) , ( , )}1 2 2 3 fog

 -g x x
x

( ) =
-1 f x x( ) [ ]=

 ( ) ( ) ( ( )) ( ) [ ]fog f g f2 2
2

1 2

2

1 2

= =
-

=
-

 

[ ]2

1 2-

: 2 1 4/

 [ /
/
] [ /

/
] [ / ]1 4

1 1 4

1 4

0 4
3 5 4

-
=

-
= - = -  

2

1 2-

 2

1 2

1 2

1 2

2 1 2

1 2
2 2

-
´ +

+
=

+
-

= - +
( ) ( )  

 3 2 2 4< + <

 [ ( )]- + = -2 2 4

 -g x x( ) ( )= +1 2 f x x( ) | |=

 ( )( ) ( ( )) (( ) )fog f g f1 2 1 2 1 2 1
2- = - = - +  

 = - = - = - = - + = -f (( ) ) |( ) | ( )2 2 2 2 2 2 4 4 2 2 6 4 2
2 2 2  

 ( ) ( ) ( ( )) ( | | )gof g f g1 2 1 2 1 2- = - = -  

 -g( )0 ( ) ( )fog 0
 f x x g x x( ) cos , ( )= =  f g( ( ))0
 ( )( ) ( ( )) ( ) ( ) cosfog f g f f0 0 0 0 0 1= = = = =  
 ( ) ( ) ( ( )) (cos ) ( )gof g f g g0 0 0 1 1 1= = = = =  
 ( ) ( ) ( ) ( )fog gof0 0 1 1 2+ = + =

 -gof fog
 f = {( , ) , ( , ) , ( , ) , ( , )}7 8 5 3 9 8 11 4  
 g = {( , ) , ( , ) , ( , ) , ( , )}5 7 3 5 7 9 9 11  
 fog gof= ={( , ) , ( , ) , ( , ) , ( , )} , {( , )}5 8 3 3 7 8 9 4 5 5  

. 4 1 3- = gof fog

 -
 ( ) ( ) ( ( )) ( )fog f g f- = - = - =1 1 3 1

 ( ) ( ) ( ( )) ( )gof g f g0 0 2 6= = = -  
 ( ) ( ) ( ( )) ( )fof f f f1 1 3 5= = =  

 .1 6

5
1

+ -
= -

( )

 - f a b= -{( , ) , ( , ) , ( , )}1 2 1 2

 g c= - - -{( , ) , ( , ) , ( , )}2 1 3 3
1

2
 

( ) ( )fog 1 ( ) ( )fog -2

 
( ) ( ) ( ( )) ( )
( ) ( ) ( ( )) ( ) ( )
fog f g f a
fog f g f f b

- = - = - =
= = = =

ü
ý
þ

Þ
2 2 1

1 1 3 2
aa

c b

+ =

= =

2 5

1 3

 

 Þ =a 3  
. 3 3 1 7+ + = a b c+ +

 -
 f g fog f g f( ) , ( ) ( ) ( ) ( ( )) ( )7 5 4 7 4 4 7 5= = Þ = = =  

fog gof=

fog gof= f g¹

 f x x g x x( ) , ( )= =2 3  
 ( ) ( ) ( )fog x x x= =3 2 6  
 ( ) ( ) ( )gof x x x= =2 3 6  



 -g x x( ) cos= 2 2 f
x

x
x

( )1 2 1

2
= -

 ( ) ( ) ( ( )) ( cos ) ( ) ( )fog f g f f fp p p
3 3

2
3

2
1

4

1

2

2= = = ´ =  

f ( )1
2

f
x
( )1

 x f= Þ =
-

= =2
1

2

2 2 1

2

3

4

3

22
( ) ( )  : x

 -g x x bx c( ) = + +2 f x x a( ) = +2 2
fog

 f g x f x bx c x bx c a( ( )) ( ) ( )= + + = + + +2 22 2  
 = + + +2 2 2 22x bx c a  

2 1
2x x+ + 2 2 2 22x bx c a+ + +

 
2 2

2 1
1

2

2 2 1
1

2

=

= Þ =

+ = Þ + =

ì

í
ïï

î
ï
ï

b b

c a a c
 

 a b c+ + = 1

 - 

. fofof f f f( ) ( ( ( )))1 1= f x
x x

x x
( ) =

- ³

<

ì
í
ï

îï

3 0

0
2

 f f f f f f f f f( ( ( ))) ( ( )) ( ( )) (( ) ) ( )1 1 3 2 2 4 4 3 1
2= - = - = - = = - =  

 - 
f x x x A= - Î{( , ) , }2 1 A = { , , , , }1 2 3 4 5

f
 f = {( , ) , ( , ) , ( , ) , ( , ) , ( , )}1 1 2 3 3 5 4 7 5 9  
 fof = {( , ) , ( , ) , ( , )}1 1 2 5 3 9 fof

fof

 - fof x(sin )2 f x
x x
x x

( ) =
- ³
+ <

ì
í
î

1 0

1 0

 fof x f f x(sin ) ( (sin ))2 2=

 = - = - = - + =f x f x x x(sin ) ( cos ) cos sin2 2 2 2
1 1  

sin2 0x ³

- <cos2 0x

 -f x x x( ) | |= -  
( ) ( )fof x

 ( ) ( ) ( ( )) ( | | ) || | | ( | | )fof x f f x f x x x x x x= = - = - - -  
| |x x- ³0 | |x x³

| | | | ( | | ) | | | |x x x x x x x x- - - = - - + =0  
x

x = 1
 x fof f f f f= Þ = = - =1 1 1 1 1 0( ) ( ) ( ( )) ( | | ) ( )  
 | |0 0 0- =  

 = - = - + =g( ) ( )2 1 2 1 1 2
2  

 ( ) ( ) ( )fog gof1 2 1 2 6 4 2 2- - - = - -

 = - = -4 4 2 4 1 2( )  
 - 

g x
x
x

x

x x
( ) =

+
-

³

+ <

ì
í
ï

îï

1

1
2

2 2
2

f x
x x
x x

( ) =
+ ³ -

- < -
ì
í
î

3 1 1

4 1

( ) ( ) ( ) ( ) ( ( ))fog f fog f- - = - - -2 22 2 2

 ( ) ( ) ( ( )) (( ) ) ( )fog f g f f- = - = - + = =2 2 2 2 6 19
2  

 ( ( )) ( ) ( )( ) ( ( ))f fog f- = - - = Þ - - - = - =-2 2 4 36 2 2 19 36 17
2 2 2

 -g f x( ( ))  
g f( ( ))3 g f x( ( ))

x = 3
 f x x

x
g x x

x
( ) , ( )= -

+
= +

-
2 1

1

2 2

2
 

 g f g g( ( )) ( ) ( )
( )

3
6 1

3 1

5

4

2
5

4
2

2
5

4

9

2

3

4

6= -
+

= =
+

-
= =  

. 2 2 3 6x = ´ =

g f x( ( ))

 g f x g x
x

x
x
x
x

x x
x

x
( ( )) ( )

( )
= -

+
=

-
+

+

- -
+

=

- + +
+

+ -
2 1

1

2
2 1

1
2

2
2 1

1

4 2 2 2

1

2 2 22 1

1

6

3
2

x
x

x x
+

+

= =  

 -g x x( ) tan= f x x

x
( ) =

+1 2

 ( )(x) ( ( )) tan

tan
fog f g x x

x
= =

+1 2
 

tan sin
cos

x x
x

= 1
12

2
+ =tan

cos
x

x

 
( ) ( )

sin
cos

cos

sin
cos

| cos |

fog x
x
x

x

x
x

x

= =
1 1

2

 

: cos x <0 p p
2

3

2
< <x

 ( ) ( )
sin
cos

cos

sinfog x
x
x

x

x=

-

= -1  

 -p
4 ( ) ( )gof p

4
:g f

 ( ) ( ) ( ( )) (sin ) ( )gof g f g gp p p
4 4 4

2

2

2

2
1

1

2
= = = = -  

 = ´ =2

2

2

2

1

2
 



 - x f x f x( ) ( )+ = +2 3 2

f ( )2
 f f f f( ) ( ) ( ) ( ) ( )2 2 3 2 2 2 2 8 2 4+ = + Þ = Þ =  
f x x f x x( ) ( )+ = + Þ = -4 3 2 3 2

 ( )( ) ( )fof x x x= - - = -3 3 2 2 9 8 fof x( )

y y x= -9 8 fof x x( ) = -9 8

( , )0 8-

 - 
f x ax b( ) = + f

 fof x a ax b b a x ab b( ) ( )= + + = + +2  
 a2 4= 4 15x + a x ab b2 + +

 Þ
= + = Þ = Þ =
= - + = Þ - = Þ = -

ì
í
î

a ab b b b
a ab b b b

2 15 3 15 5

2 15 15 15

,
,

 

 f x x( ) = - -2 15 f x x( ) = +2 5 f x( )
 f
f
( ) ( )
( )
1 2 1 5 7

1 2 15 17

= + =
= - - = -

f ( )1

 Þ = + - = -f ( ) ( )1 7 17 10 ¸§μ¶  ÁIÀnHk£¶  Ì¼μ\¶  

 - f x x a( ) = +3 gof x( ) fog x( )  
g x x( ) = -2

 ( ) ( ) ( ) ( ) ( ( )) ( ( ))fog x gof x f g x g f x- = Þ - =6 6  
 Þ - + - - + =( ( ) ) ( ( ))3 2 2 3 6x a x a  
 Þ - + - + + = Þ + = Þ =6 3 2 3 6 4 2 6 1x a x a a a  

 -g f x( ( )) = -5  
f x( ) g x( ) = -5

 g x x x( ) = - Þ - = - Þ =5 1 2 5 3  
 f x x x x x( ) = Þ + - = Þ + - =3 3 1 3 3 4 0

2 2  

. - 4

3

c
a

gof 
 gof x g f x x x( ) ( ( )) ( )= = - + -1 2 3 1

2  
 = - - + = - - +1 6 2 2 6 2 3

2 2x x x x  
-5

 - - + = - Þ + - =6 2 3 5 6 2 8 0
2 2x x x x  

 P c
a

= = - = -8

6

4

3

 -g x x( ) = + 4 f x x
x

( ) = -
+

2 1

2

  ( ) (x)gof  ( ) ( )fog x

 ( ) (x) (gof) (x) ( )
( )

fog x
x

x
x

= Þ
+ -

+ +
= -

+
+

2 4 1

4 2

2 1

2
4  

 Þ +
+

= +
+

Þ + + = + +2 7

6

6 7

2
2 7 2 6 6 7

x
x

x
x

x x x x( ) ( ) ( ) ( )  

 Þ + + + = + + +2 4 7 14 6 7 36 42
2 2x x x x x x  

 Þ + + = ¾ ®¾¾¾
= -
= -

ì
í
î

+ =
4 32 28 0

1

7

2x x
x
x

a c b  

 - f g x x( ) = + 2 f x x( ) ( )= -2 3
2

fog

 ( )( ) ( ( )) ( ) ( ( ) ) ( )fog x f g x f x x x= = + = + - = +2 2 2 3 2 1
2 2  

Þ = Þ + = -fog f x x( ) ( )2 1 2 3
2 2  

A B2 2=

A B A B2 2= Þ =( ) ( )A B= -

 ( ) ( )
.

2 1 2 3

2 1 2 3 1 3

2 1 2 3 4 2

2 2x x
x x

x x x x
+ = - Þ

+ = - Þ = -

+ = - + Þ = Þ

jnHkº JH¼]

==

ì
í
ï

îï
1

2

 

 - f x ax b( ) = +

f ( )0 1= f ( )2 0= y ax b= +

( , )0 1 ( , )2 0

 ( , ),( , )01 2 0
0 1

2 0

1

2

1

2
1

2 1

2 1

Þ =
-
-

= -
-

= - Þ = - +KÃ{ a
y y
x x

y x  

 fof x( ) =0 f x x( ) = - +1

2
1 f

 f f x f x f x( ( )) ( ) ( )= Þ - + = Þ =0
1

2
1 0 2

 Þ - + = Þ = -1

2
1 2 2x x  

 -g x x x( ) = + -2 2 f x x x( ) [ ] [ ]= + -
g f x( ( )) = -2

 g x x x x x
x
x

( ) ( )= - Þ + - = - Þ + = Þ
=
= -

ì
í
î

2 2 2 1 0
0

1

2  

g x( ) = -2 f x( )

  [ ] [ ] , [ ] [ ]x x x x x x+ - = Þ Î + - = - Þ Ï0 1  
 ( ) ( )x xÎ Ï� ∪ � g f x( ( ))= -2

.
g -2 g

-1 f x( ) -1

 -
g x( ) = 27 ( )( )gof x = 27

  f x x x( ) [ ] [ ]= + -2                            g x x( ) = 3  
 g x xx( ) = Þ = Þ =27 3 27 3  

f x( )

 [ ] [ ] [ ] [ ] [ ] [ ]x x x x x x+ - = Þ + - + = Þ + - =2 3 2 3 1  
[ ] [ ]x x+ -

x ( )-1 x
[ ] [ ]x x+ - = 1

 -fog
f g x( ( )) =0 x



 -f

 - 1

4
f x( ) =0 - 1

4

 ( )( )fog x =0 g x x x( ) = -

 f g x
g x x x

g x x x
( ( ))

( )

( )
= Þ

= Þ - =

= - Þ - = -

ì
í
ï

îï
0

6 6

1

4

1

4

 

x t=

 x x t t t t
t
t

- - = Þ - - = Þ + - = Þ
= -
=

ì
í
î

6 0 6 0 2 3 0
2

3

2 ( )( )  

 
t x

t x x

= - Þ = - Þ

= Þ = Þ =

ì
í
ï

îï

2 2

3 3 9

¡ï¡ïù

¡ï¡
 

 x x t t t- + = Þ - + = Þ - =1

4
0

1

4
0

1

2
0

2 2( )  

 Þ = Þ = Þ =t x x1

2

1

2

1

4

1

4
fog

 - 
N d d d( ) = - +20 80 500

2

d t t( ) = +4 3

N d( ( ))3
 N d N N( ( )) ( ( ) ) ( ) ( ) ( )3 4 3 3 15 20 15 80 15 500 380

2

4500 1200

= + = = - + =��� � 00  

 -

f x( )

g x( )

 f x x g x x x x( ) , ( )= - = - =200000
20

100

4

5
 

( ) ( )gof 2400000 ( ) ( )fog 2400000

 ( ) ( ) ( ) ( )fog f f2400000
4

5
2400000 1920000= ´ =  

 = - =1920000 200000 1720000  
 ( ) ( ) ( ) ( )gof g g2400000 2400000 200000 2200000= - =  

 = ´ =4

5
2200000 1760000  

 - x t= +1 x t2
1- =  

f t( )

 f x x f t t f x x( ) ( ) ( )2
1 2 2 1 2 1- = Þ = + Þ = +  

g x( ) f x( ) =0

 f x x x
x x

( ) = - ³
+ <

ì
í
ï

îï

2
1 0

2 1 0
 

 f x x
x
x

( ) = Þ - = Þ
=
= -

ì
í
î

0 1 0
1

1

2
¡ ¡

 ¡ ¡ ù
 

 2 1 0
1

2
x x+ = Þ = - ¡ ¡  

 g x x
x x

x x
( ) = - Þ

- = Þ =

- = - Þ =

ì

í
ï

î
ï

1

2

1

2
1 3

1

2

1

2
0

 

x = 3 x =0 fog
.0 3 3+ =

 -x gof
gof

g x x( ) = - +1

2
2 f x x x( ) = +2

3

( ) ( )gof x >0

 g f x g x x x x( ( )) ( ) ( )= + = - + +2 2
3

1

2
3 2  

 g f x x x( ( )) ( )> Þ - + + >0
1

2
3 2 0

2  

 ´ -¾ ®¾ + - < Þ - + < Þ - < <( ) ( )( )2 2
3 4 0 1 4 0 4 1x x x x x  

 -fog
( )( )fog x <0

x

 ( )( ) ( ( ))fog x f g x< Þ <0 0  
f x( ) <0 fog

 x x x x x2
2 0 1 2 0 2 1+ - < Þ - + < Þ - < <( )( )  

f g x( ( )) <0

 - < < Þ - < - <2 1 2
1

2
3 1g x x( ) ( )  

 Þ - < - < Þ - < <4 3 2 1 5x x  

 -gof

f x x x g x x( ) , ( )= + = +2
4 1  

 ( )( ) ( ) ( ) | |gof x x x x x x x= + + = + + = + = +4 1 4 4 1 2 1 2 1
2 2 2  

 y = 3 y x= +| |2 1

ABC
C B

 | |2 1 3
2 1 3 1

2 1 3 2
x

x x
x x

+ = Þ
+ = Þ =
+ = - Þ = -

ì
í
î

 

ABC

 S AH BC S= ´ Þ = ´ = =1

2

1

2
3 3

9

2
4 5( ) ( ) /  



x +1 x f x x( )2
1 2- =

f x x( )2
1 2- =  :x x2

1-

 x x f x x f x x® +¾ ®¾¾¾ + - = + Þ = +1 2
1 1 2 1 2 1(( ) ) ( )  

 x f=¾ ®¾¾ =2
3 4( ) x = 2

 . x = 3

 -( ) ( )fog x x x= + +8 6 5
2 g x x( ) = +2 1

f x( ) f x x x( )2 1 8 6 5
2+ = + +

 2 1 2 1
1

2
x t x t x t+ = Þ = - Þ = -

 f t t t t t t( ) ( ) ( ) ( ) ( )= - + - + =
- +

+ - +8
1

2
6

1

2
5 8

2 1

4
3 1 5

2
2

 

 = - + + - + = - +2 4 2 3 3 5 2 4
2 2t t t t t  

 x =0 f x x x( )2 1 8 6 5
2+ = + +

 f ( )1 5=

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

x f x( )1-

: 4 - x x 1- x x - 3
 f x x f xx x( ) ( ) ( )- = - + ¾ ®¾¾¾ - -® -

3 2 1 4 3
2 4  

 = - - + = - + = - + + = - +( ) ( )4 2 1 2 1 4 4 1 4 5
2 2 2 2x x x x x x  

 -g f x x( ( )) = 2 f x x
x

( ) =
-2

g x( ) g x
x

x( )2 2-
=

t x x
x

t2 -
=

 x
x
t x t tx x tx t x t t x t

t2
2 2 1 2

2

1-
= Þ = - Þ + = Þ + = Þ =

+
( )  

 g x
x

x g t
t
t t

t
g x x

x
( ) ( ) ( )
2 2

2

1

2 1 1-
= Þ = + =

+
Þ =

+  

 g( )1 1

2
=  x = 1 g x

x
x( )2 2-

=

 -f g x x( ( )) = 4 f x x( ) ( )= +1 2

 f g x x g x x( ( )) ( ( ) )= Þ + =4 2 4
1

 ´ÄoÃ¬ïÂ¶ nm]¾ ®¾¾¾ + = Þ
+ = Þ = -

+ =-
| ( ) |

( ) ( )

( )
g x x

g x x g x x

g x x
1

1 1

1

2

2 2

2ÞÞ =- -

ì
í
ï

îï g x x( ) 2
1

 

 -f g x x
x

( ( )) = + 2 f x x
x

( ) =
-1

 g x
g x

x
x

xg x x xg x g x( )
( )

( ) ( ) ( )
1

2
2 2

-
= + Þ = + - -  

 Þ + = + Þ + = +2 2 2 2 2 2xg x g x x g x x x( ) ( ) ( ) ( )  

 Þ = +
+

g x x
x

( ) 2
2 2  

 x = 1 f g x g x
g x

x
x

( ( )) ( )
( )

=
-

= +
1

2

 g
g

g( )
( )

( )1

1 1
3 1

3

4-
= Þ =  

 - g f ( )( )f g x+

g x( )

 f x x x f g x x x( ) , ( ( ))= - - = + -2 22 2
 ( ( )) ( )g x g x x x2 22 2- - = + -

 Þ - - - =( ( )) ( )g x x g x x2 2
0  

 Þ - + - + =( ( ) )( ( ) ) ( ( ) x)g x x g x x g x 0  

 Þ + - - = Þ
= -
= +

ì
í
î

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

g x x g x x
g x x
g x x

1 0
1

 

g x x( ) = +1 g x x( ) = -
( )( )f g x+

 ( )( ) ( )f g x x x x x x+ = - - + - = - -2 22 2 2  
 ( )( ) ( )f g x x x x x+ = - - + + = -2 2

2 1 1  

 -f g x x
x

( ( )) =
- 3 g x x( ) = -2 1

 x f ( )3 f x x
x

( )2 1
3

- =
-

f ( )3

 2 1 3 2 3
2

1
2x x f- = Þ = Þ = - = -( )  

 -f g x x x( ( )) = +4 6
2 f x x( ) = +2 4

2

 f g f g( ( )) ( ) ( ) ( ( ))- = - + - Þ - =2 4 2 6 2 2 4
2

f g g( ( )) ( ( ))- = - +2 2 2 4
2

 2 2 4 4 2 0 2 0
2 2( ( )) ( ( )) ( )g g g- + = Þ - = Þ - =  

 -
 g x f x( ) ( )= + -2 2 3 f = {( , ) , ( , ) , ( , ) , ( , )}5 2 3 4 1 8 6 9

a ( ) (a)gof =15
f a b( ) = ( ) ( ) ( ( ))gof a g f a=

 g f a g f( ( )) (b) (b )= Þ = Þ + - =15 15 2 2 3 15  
 Þ + =f b( )2 9  

b = 4 b + =2 6 f ( )6 9=
b f a= ( )

 b f a a= Þ = Þ =4 4 3( )  

 -g f  
 f = {( , ) , ( , ) , ( , ) , ( , )}2 1 3 2 4 5 1 7  
 g a b= {( , ) , ( , ) , ( , ) , ( , )}1 2 3 1 3 1  
 g ( , )4 2 Î fog



f g

 a a

g f

3 2 4Þ =  

 4 5 1 5

f g

bÞ = ( , )4 1 Îgof

. ( , )4 5 ( , )a b

 - 
g = {( , ) , ( , ) , ( , ) , ( , )}1 2 5 4 6 5 2 3 f x x x( ) = +

f a( ) = 6 ( , )6 5 g g f a( ( )) = 5
:f

 a a t t t ta t+ = ¾ ®¾¾ + - = Þ - + ==
6 6 0 2 3 0

2
2 ( ) ( )  

 Þ
= Þ = Þ =
= -

ì
í
ï

îï

t a a
t

2 2 4

3 ¡ ¡ ù
 

 -
 g f a( ( )) = 3 g = - - - - -{( , ) , ( , ) , ( , ) , ( , )}2 1 1 4 2 3 4 3

f a( ) = -2 ( , )- Î2 3 g

x f x
x x

x x
( ) =

³

- - <

ì
í
ï

îï

0
0

-2

 - - = - Þ - = ¾ ®¾¾ - = Þ = -a a a a2 2 4 4
2 ·H¼U  

 -f x x( ) = -2 2

g f x( ( )) = 4

3
g x x

x
( ) =

+1
x

 
 g f x f x

f x
f xf x( ( )) ( )

( )
( )( )= Þ

+
= ¾ ®¾¾¾¾ ==

4

3 1

4

3
4

4

ÁnHm¬ jkø IM  

. x = 3 2 2 4x - =

 - 

g x x( )2 1 3 1- = + g f x x( ( )) = +3 1

 2 1 3x - = x g( )3

 x g= Þ = + =2 3 3 2 1 7( ) ( )  : x = 2

 - 
g f x x( ( )) = 2

 g f x x f x x( ( )) ( )= Þ + =2 3 4 2  
: x f ( )5

 x f f f= Þ + = Þ = Þ =5 3 5 4 10 3 5 6 5 2( ) ( ) ( )  

 -
gof = {( , ) , ( , ) , ( , )}1 1 4 7 8 9 f ={( , ),( , ),( , ),( , )}1 5 2 3 4 7 8 9

 

1 1

4 7

8 9

1 5 1

4 7 7

8 9 9

gof f g

Þ   

 ( , )9 9 ( , )7 7 ( , )5 1 g
.

 - gof g x x( ) = -2
1 f x x( ) = - 2

 ( )( ) ( ( )) ( )gof x g f x x x x x x= = - - = - + - = - +2 1 4 4 1 4 3
2 2 2  

 D x D f x Dgof f g= Î Î{ | ( ) } gof

Dg = Df =

 D x x Dgof gof= Î - Î Þ ={ | ( ) }� �� �	 �	 �2
SwH nHo¤oM ½nH¼μÀ

 

 -g f

 f x x Df( ) [ , )= - Þ = +¥1 1  

 g x x Dg( ) = - Þ =2 1
2  

Dgof Dfog

 D x D g x Dfog g f= Î Î{ | ( ) }  

 = Î - Î +¥ = - ³{ | ( ) [ , )} { | }x x x x2 1 1 2 1 1
2 2  

 = ³ = ³ = -¥ - +¥{ | } { | | | } ( , ] [ , )x x x x2
1 1 1 1  

 D x D f x D x xgof f g= Î Î = Î +¥ - Î{ | ( ) } { [ , )| }1 1 �� �	 �	
SwH nHo¤oM ½nH¼μÀ

== +¥[ , )1  

gof fog

 (( , ] [ , )) [ , ) [ , )-¥ - +¥ +¥ = +¥1 1 1 1∪ ∩  

 -g f

 f x x x x D xf( ) := - Þ - ³ Þ £ Þ £3 2 3 2 0
3

2

3

2
 

 g x
x

D D xg g( ) { } :=
-

Þ = - ¹6

5
5 5 IÄ  

:gof

 D x D f x D x xgof f g= Î Î = £ - ¹{ | ( ) } { | }3

2
3 2 5  

 = £ - ¹ = £ ¹ - = -¥ - -{ | } { | } ( , ] { }x x x x3

2
3 2 25

3

2
11

3

2
11  

 -g f

 f x x
D xf( ) :=

-
Þ ¹2

1
1       g x x

D xg( ) := Þ ¹3
0  

fog

 D x D g x D x
xfog g f= Î Î = ¹ ¹{ | ( ) } { | }0
3

1  
 = ¹ ¹ = -{ | } { , }x x0 3 0 3  

fog



-
f Df( )x , :f= £x D, :Df £2

0 1x£ £ g x x Dg( )x , g= +x £ £x2
1 0D, :Dg 2

fog

D g Dfog g fÎDf £ £{ |x DgDÎxx ( )x } {= | }£ £0 2£ £x £ +x2

= £ £ £ £ ={ |£ £ } {= | }= { }£ £ 1 0£ £ 0 2£ £ =} {2-£ 1£ 2£

-fog

f x D x xf( )x = Þ Df : ³ Þ £3 2- 3 2- 3

2

g x D xg( )x = Þ Dg : ¹ Þ ¹6

3 5x -
3 5-x 5

3

D g D xfog g fÎDf ¹{ |x DgDÎxx ( )x } {= , }£5

3

6

3 5x -
3

2

6

3 5

3

2
£

6

3 5

3

2

6

3 5

3

2
0

12 9 15

2
0

5 2 3
£ Þ3 - £3 Þ -9 £

( )3 5x -

Þ - £9 2+ 7

2
0

( )-3 5x

Þ
-¥ + ¥

- + -
Þ < ³

5

3
3

0

5

3
3

· R
IÄx x< IÄ

( , ) [ , )5

3
3 fog

fog

-g ff

f x Df( )x = Þ =Df4 1xx2

g x x x Dg( )x := ³ Þ Þ - £ £1 1x- Þ 0 1xÞ £ 1 1x£ £2 2x1Þ 2

:goff

D f D xgof f gf DgD{ |x DfÎx ( )xx } {= | }£ -x ££ £2

= £ £ ={ | } {= | }£ [ ,- ]x x |0 4££ 2
1

2

2

2

2

2

2 2£ } { |x |

-g ff

f
x

Df( )x =
+

Þ ¹D xf : -1
1 1

g x
x

Dg( )x : ,=
-

Þ ¹D xg : x
1

2

2 2x, ¹ -
2

:fog
D g Dfog g f{ |x DgDÎxx ( )x }

=
-

{ ,¹ | }¹ -¹
x

2¹ -, x, 1

2
2

= ¹ -{ |¹ ± } { | }¹x-¹ ± 2| 21} {= x ¹ ±2 2¹ ±} { |¹1 ±} { ¹ ±

= ± - -{ |¹ ± } {= - , , , }¹ ± 3¹ ±| 2 2, 3 ,
fog

-gof
f x Df( )x i= Þxsin =

g x x Dg( )x [ , )= Þx = +[ , ¥

0

 D x D f x D x xgof f g= Î Î = Î ³{ | ( ) } { | sin }0  

sin x ³0
.

 - < < - Þ >2 0p px sin x  

 -x £ 1 f x x( ) = -1
fof

 D
x D x

f x D x x xfof
f

f
=

Î £

Î - £ Þ - £ Þ ³

ì
í
ï

îï

:

( ) :

1

1 1 1 1 0

 

Dfof = [ , ]0 1

 -x ³0 f x x x( ) = -
fof

 D
x D x

f x D x x x x

x x x x
fof

f

f=

Î ³

Î - ³ Þ ³

¾ ®¾¾ ³ Þ - £

ì

í
ïï

î
ï

:

( ) :

0

0

0
2 22  ·H¼U

ïï

 

 Þ - £ Þ
-¥ +¥

+ - +
x x

x
( )1 0

0 1

0 0
 

 Þ £ £0 1x  
. [ , ]0 1 fof

-6 f x( ) x = 9

x = 9 fof f

x = 1

4

 fof f f f( ) ( ( ) ) ( )1

4

1

4

1

4

1

2

1

2

1

4

1

4

= = =

- =

 

1

4

 -g f

 f x x x x x( ) | | | |= + Þ + ³0  

 | |x x
fD

³-¾ ®¾¾¾¾ Þ =·¼a
SwH nHo¤oM ½nH¼μÀ  

 g x
x x

x x
x
x

D x xg( ) : ,=
-

Þ - = Þ
=
=

ì
í
î

Þ ¹ ¹1

4

4 0
0

4
0 4

2

2  

gof

 D x D f x Dgof f g= Î Î{ | ( ) }  
 = Î + ¹ + ¹{ | | | , | | }x x x x x0 4  

x x+ ¹| | 4 x x+ ¹| | 0

 x x x x x+ ¹ Þ ¹ - Þ >| | | |0 0  

 x x x x xx+ ¹ ¾ ®¾¾ ¹ Þ ¹ Þ ¹>| | 4 2 4 2 16 8
0  

gof

 D x x xgof = Î > ¹ = +¥{ | , } ( , ) ( , )� ∪0 8 0 8 8  



 Þ - + £ Þ - £ £ Þ = -( ) ( ) [ , ]x x x Df3 2 0 2 3 2 3  
y f x= -( )1 2 Df

 - £ - £ Þ - £ - £ Þ - £ £2 1 2 3 3 2 2 1
3

2
x x x  

. [ , ]-1 3

2
y f x= -( )1 2

 f f( ) ( )1 2 2 3- ´ = - x = 2 f x( )1 2-

x = 2 f ( )-3
f x( )1 2-

 -[ , ]1 4 f x( )2 -

 1 4 4 1 2 2 1£ £ Þ - £ - £ - Þ - £ - £x x x  
- £ £2 1g x( ) f g x( ( ))

f y f x= -3 3 4( )

 - £ - £ Þ £ £ Þ £ £2 3 4 1 2 3 5
2

3

5

3
x x x

 Þ =-Df x( ) [ , ]
3 4

2

3

5

3
 

 -f x x( ) = - +1 1
 f x x D xf( ) := - + Þ ³ -1 1 1  

:fof

 D x D f x D x xfof f f= Î Î = ³ - - + ³ -{ | ( ) } { | }1 1 1 1  
 = ³ - + £ = ³ - + £{ | } { | }x x x x1 1 2 1 1 4  
 = ³ - £ = -{ | } [ , ]x x1 3 1 3  

b a- [ , ]-1 3 fof

. 3 1 4- - =( ) a b,[ ] fof

 -y fog
f g f

 g x x g y( ) := - Þ ³1 0joM

g x( ) ³0 y f g x= ( ( ))

: x ³0 f x x( ) = +2
1

 x x x f x³ Þ ³ Þ + ³ Þ ³0 0 1 1 1
2 2 ( )  

. [ , )1 +¥ f

y x= +2
1

[ , )1 +¥

g x x( ) = -1

[ , )1 +¥ ( )x - +1 1
2

 -g

g g x x( ) = -4 2

x2 g x( ) ³0

 -g f

 f x x

x x
x x( ) =

- + +
Þ - + + >

2

2

2

2 0  

 Þ - - - > Þ - + <( ) ( )( )x x x x2
2 0 2 1 0  

 Þ - < < Þ - < <1 2 1 2x D xf :  
 g x Dx

g( ) ( )= Þ =1

4
 

fog

 D g x D xfog g f
x= Î Î = Î - < <{x D | ( ) } { | ( ) }1

1

4
2  

- <1 1

4
( )x - < <1

1

4
2( )x

: ( )1
4

2
x <

 ( ) ( )1

4
2 2 2 2 2 2 1

1

2

2 2 1x x x x x< Þ < Þ < Þ - < Þ > -- -  

 D xfog = Î >- = - +¥{x | } ( , )1

2

1

2
fog

x = 1 x =0

 -g f

 f x x x D xf( ) := - Þ - ³ Þ £3 3 0 3  
 g x x x x x x x( ) log ( ) ( )= + Þ + > Þ < - >

2

2
2 2 0 2 0IÄ  

 D x D g x Dfog g f= Î Î{ | ( ) }  :fog

= < - > + £{ | log ( ) }x x x x2 0 2 3
2

2
IÄ  

fog
log ( )

2

2
2 3x x+ £

 b a c a bb
c> £ Þ £1, log

 log ( )
2

2 2 3
2 3 2 2x x x x+ £ Þ + £

 Þ + - £ Þ - + £ Þ - £ £x x x x x2
2 8 0 2 4 0 4 2( )( )  

fog

 D x x xfog = < - > - £ £ = - -{ | } [ , ) ( , ]2 0 4 2 4 2 0 2IÄ  
fog

g x = -1
x = -1

 -[ , ]-2 6 f x( )

- £ £2 6g x( ) f g x( ( ))

f x( )2 1+

 - £ + £ Þ - £ £ Þ - £ £2 2 1 6 3 2 5
3

2

5

2
x x x  

2 1 0 1, , ,- [ , ]- 3

2

5

2

 -f x x x( ) = - + +2
6  

 - + + ³ Þ - - - ³x x x x2 2
6 0 6 0( )  



f x( )- 3

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

3

2

3

1

3

2

3

1

3

2

3< Þ < Þ - > - Þ - < -( ) ( )  

 x x f x f x
1 2 1

3

2

3< Þ - < -( ) ( )

y f x= -( )3

 -g f

 f x x x x D xf( ) := - Þ - ³ Þ £ Þ - £ £1 1 0 1 1 1
2 2 2  

 g x x D xg( ) := Þ ³0  
f g+ ( )f g of+

D Df g f g+

 D x x xf g+ = - £ £ ³ = £ £( ) ( )1 1 0 0 1  
: ( )f g of+

 D x D f x Df g of f f g( ) { | ( ) }+ += Î Î  

 = - £ £ £ - £ = - £ £ £ - £{ | } { | }1 1 0 1 1 1 1 0 1 1
2 2x x x x  

 = - £ £ - £ - £ = - £ £ £ £{ | } { | }1 1 1 0 1 1 0 1
2 2x x x x  

 = - £ £ - £ £ = -{ | } [ , ]1 1 1 1 1 1x x  

 -1
x x g

x
x
x

( )1 1= +

g f g x
x
x( ) = +1

 f x x x x x x x x( ) ( )= - Þ - ³ Þ - ³ Þ £ £2 2 0 2 0 0 2
2 2  

 g x x
x D xg( ) := + Þ ¹1

0  
fog

 D x D g x D x
x
xfog g f= Î Î = ¹ £ + £{ | ( ) } { | }0 0

1
2  

x

 
x x

x

x x
x

> Þ + ³

< Þ + £ -

ì

í
ï

î
ï

0
1

2

0
1

2

 

1
2

x
x+ = 0

1
2£ + £

x
x

x = 1
 D x xfog = ¹ = ={ | } { }0 1 1  

( )x = 1 fog

 -g f

 f x x
x

D x xf( ) : ,= +
-

Þ ¹ ¹ -1

1

1 1

2

2
 

 g x x x x x D xg( ) ( ) := - Þ - ³ Þ £ £2
1 0 0 1  

:gof

 D x D f x D x x
x

gof f g= Î Î = ¹ ± £ +
-

£{ | ( ) } { | }1 0
1

1

1

2

2
 

4 4
2- £x

 0 4 4 0 4 2 0 2
2 2£ - £ Þ £ - £ Þ £ £x x g x( )  

0 2£ £g x( ) f g x( ( ))

0 2£ £x f x( )

 0 2 0 4 4 0
2 2£ £ Þ £ £ Þ - £ - £x x x  

 Þ £ - £ Þ £ £0 4 4 0 4
2x f x( )  

. [ , ]0 4 f g x( ( ))

y x= -4 2

x

g x x( ) = -4 2

 - fog

 D
x D

g x Dfog
g

f
=

Î

Î

ì
í
ï

îï ( )
 

 [ , )- + ¥2 g
f g x( )

g x( ) g x( ) ³ 3 x ³ 3
1

2

 g x x g x x x( ) ( )= + Þ ³ Þ + ³ Þ ³1

2
1 3

1

2
1 3 4  

 x ³ 4 [ , )- + ¥2

 fog x ³ 4
. [ , )4 + ¥

 -gof

 D
x D
f x Dgof

f

g
=

Î

Î
ì
í
ï

îï ( )
 

         
x DfÎ ( , ]-1 5 f

g - < £1 5x
x f 1 3< £f x( ) ( , ]1 3

f f
 { }0 4< <x  
 { } { }- < £ < <1 5 0 4x x

. ( , )0 4

 -f

 x x f x f x
1 2 1 2

< Þ >( ) ( )  



f x
x

x( )- = -1
2 1

x
x x
- = -1 1 1 x ³ 1

2
x ³ 1

2

f x( )

 x
x x

x³ ¾ ®¾¾¾ £ ¾ ®¾¾¾ < £>1

2

1
2 0

1
2

0t¼§÷¶ ·¼a  

 Þ - £ - < Þ - £ - <2
1

0 1 1
1

1
x x  

. [ , )-1 1 f

 -gog
g f

 f x x x D xf( ) log : := - - > Þ >
2

1 1 0 1  
 g x x D xg( ) := - Þ £3 3  

:gof

 D x D f x D x xgof f g= Î Î = > - £{ | ( ) } { | log }1 1 3
2  

 = > - £ = > £ ={ | } { | } ( , ]x x x x1 1 2 1 9 1 9
3  

 f
 x > 1

x =17 x = 5
log ( )

2
1x -

 -gog

 D
x D

g x Dgog
g

g
:
( )

Î

Î

ì
í
ï

îï
 

g
0 3£ £x

 0 3£ £g x( ) g x( )
g x( )

- 4

3

g x x( ) = - +4

3
4

 0 4

3
4 3 4

4

3
1

3

4
3£ - + £ Þ - £ - £ Þ £ £x x x  

. [ , ]3

4
3 gog

Dgog g g( ( ))0 g( )0  

gog 8

3
g( )2

 - f x Df( )Î (fog) (x)

 f x x( ) = -2
1

 x x x
x
x

2 2
1 0 1 1

1

1
- ³ Þ ³ ¾ ®¾¾ ³ Þ

³
£ -

ì
í
î

nm] | |  

g g
. g £ -1 g ³ 1

0
1

1

1

2

2
£ +

-
£x

x

 1
1

0 1 0 1 1 1

2

2

1 0 2 2
2+

-
³ ¾ ®¾¾ - > Þ < Þ - < <+ ³x

x
x x xx  

 1
1

1
1

1

1 0
1 1

1

0

2

2

2

2

2 2

2

+
-

£ Þ +
-

- £ Þ + - +
-

£x
x

x
x

x x
x

 

  2

1

0

1 0 1

1 1

2 0 0

2

2

2 2

2

x
x

x x
x x

x x
-

£ Þ
- < Þ >

Þ > < -

= Þ =

ì

í
ï

î
ï

IÄ  

x =0 ( )x x x= > < -0 1 1IÄ IÄ ( )- < <1 1x
 D x xgof = ¹ ± = ={ | } { }1 0 0 gof

 -g g f

 f x x
x

x x
x

( ) = - Þ - ³ Þ - £ £
¹

ì
í
ï

îï
1 1 0 1 1

0

2 2

 

 Þ - £ £ -D xf :{ } { }1 1 0  

 g x x D xg( ) tan , := - < <p p
2 2  

:fog

 D x D g x Dfog g f= Î Î{ | ( ) }  

 = - < < - £ £ ¹{ | tan , tan }p p
2 2

1 1 0x x x  

 - £ £1 1tan x

 - £ £1 1tan x

 - £ £p p
4 4x - < <p p

2 2x

x ¹ 0 tan x ¹ 0

fog

- £ £ ¹ Þ = -p p p p
4 4

0
4
0 0

4
x x Dfog, [ , ) ( , ]  

 -f x
x

x( )- = -1
2 1  

f x( )

 xx t
x

t
x

t x
t

- = Þ - = Þ = - Þ =
-

1 1 1 1 1 1
1  

 f xx x f t
t

( ) ( ) ( )- = - Þ =
-

-1
2 1 2

1

1
1  

 Þ = - +
-

Þ = +
-

Þ = +
-

f t t
t

f t t
t

f x x
x

( ) ( ) ( )2 1

1

1

1

1

1
 

 x
x

+
-

³1
1

0 f x( )

 S¶°ø ¸ÃÃ÷U¾ ®¾¾¾¾    
x - +¥

- + -
1 1

0 · R
 

 Þ - £ <D xf : 1 1  



 - 
x x f x f x
1 2 1 2

< Þ ³( ) ( ) f

 g x x f x( ) ( )= -  :h  g
 x x f x f x f x f x

1 2

1

1 2 1 2

2

£ Þ ³ Þ - £ -
( ) ( )

( ) ( ) ( ) ( )��	 �	 � �		 �		  

Þ - £ -x f x x f x
1 1 2 2

( ) ( )
 Þ £g x g x( ) ( )

1 2
 

g
 x x x x f x f x

1 2 1 2 1 2
£ Þ - ³ - Þ - £ -( ) ( )  

 ´Ã¹¨ïÂ¶  t¼§÷¶¾ ®¾¾¾¾¾
-

³
-

Þ ³1 1

1 2

1 2f x f x
h

( ) ( )
(x ) h(x )  

h

. h g

 -[ , ]-1 0 f
x

x x

-

- - - + -

1 0

0 0
2

Z Z Z   
[ , ]-1 0 g g x Df( )Î

 S( , )- 1

2

3

4
[ , )3

4
+¥ g

g x Df( )Î
( , )0 +¥ g g

f g
3 + sin x

f f - £ £1 1sin x

g x x( ) = -1
f g x =1

 f g x( ( )) {( , )}= 1 0  

 -
x

 -

 -
  f a a a b= - -{( , ) , ( , ) , ( , ) , ( , ) , ( , )}3 2 5 3 2 1 4

2

a a2 2- = ( , )3
2a a- ( , )3 2

a a
a
a

a c b2
2 0

1

2
- - = ¾ ®¾¾¾

= -
=

ì
í
î

+ =  

f a = -1 a = 2
a f b= - Þ = - -1 3 2 1 5 3 2 2 1 4{( , ) , ( , ) , ( , ) , ( , ) , ( , )}  

f ( , )-1 5 ( , )-1 4

a f b= Þ = -2 3 2 2 5 3 2 2 1 4{( , ) , ( , ) , ( , ) , ( , ) , ( , )}  
 ( , )b 2 ( , )3 2 f

. ( , )2 3 ( , )a b b = 3

 -

f x x( ) = - Þ1

 -f x x( ) | |= 3

 

  Hn nHj¼μº Âÿ¹¶ Sμv¤

´Ã¹¨Â¶ ¾¹Äo¤ IÀ n¼d¶ ¾M SLvºx¾ ®¾¾¾¾¾¾¾¾¾

   
y x= | |3

 -

y x x= | |y x= 2

y x x x
x x

= + ³
+ <

ì
í
ï

îï

2
2 1

5 1



y
x x

x x
=

<

³

ì
í
ï

îï

2
0

0

 -
f x x x( ) | | | |= + - -1 1

f x x x( ) | | | |= + - -1 1  
A B
C D
( , ) ( , )
( , ) ( , )

- - - -2 2 1 2

1 2 2 2
 

[ , ]-1 1
[ , ]b a b a-

.1 1 2- - =( )

 -f x x x( ) = - +2
3 5

x b
a

= - = - - =
2

3

2

3

2

 x = 3

2
x = 3

2

x = 3

2

. [ , ]-7 1

 -
f x x x x x x x f x x x( ) ( )( ) ( )= - + + = + - + Þ = + -1 3 2 3 3 3

2 2  

f x x x( ) = + -2
3 3

x b
a

= - = -
2

3

2

[ , )a + ¥

a

. x = - 3

2

 -

 [ , )- + ¥1 h x( )

 -  
y x x= - +2

4 3

        S A( , ) , ( , )2 1 0 3-  

 f

x = 2

 - f x a x x a( ) ( )= - - + +1 2 4
2

a = 1
af ( ) ( ( ) )2 1 2 2 5 1= ´ - + =  f x x( ) = - +2 5

 -
a

f x x a x
x x

( ) = + >
+ £

ì
í
ï

îï

2 2
2 2

 

 a <0
x a2 +

( , )2 4 x + 2
. ( , )-¥ 0 a

 -

 f x x x a
x x a

( ) = ³
+ <

ì
í
ï

îï

2

2 1

 

f
a a2

2 1³ +

 a a a a2 2
2 1 2 1³ + Þ - ³  

 a = 5

2
a a2

2 1- ³
.

 -
x

f ( , )0 2 ( , )1 2

( , )y a a= >0 x

 -
y x x= + | |

y x x= [ ]
xÎ[ , )0 1

y x x= -[ ]
y

y x x= | |
 



 -

x x+ [ ]

 2 4

2
2

2x
x

x+
+

¹-

 - 
 y = -1  x = -1 x = 1 y x x= -4 2

2

 
k k x k£ £ +1 y x= [ ]

x = 3 x =0 y y x x= -3 2
3

y x x= + +3
1

 f x x
g x x

y f g x( )
( )

( ) ( )=
= +

Þ = +
3

1

kÃ¨H  Áj¼÷Å

kÃ¨H  Áj¼÷Å
kÃ¨H  Áj¼÷ÅÅ  

 
 Þ = + +y x x3

1

 -
f

f -1 f f -1

f

 -f = - - -{( , ) , ( , ) , ( , ) , ( , )}1 2 3 1 3 4 4 3

f - - =1
3 4( ) f ( )3 4=

 2 3 3 2 4 4 12
1f f- - + = + =( ) ( ) ( )  

 -f -1

 f = - -{( , ) , ( , ) , ( , ) , ( , )}1 0 1 2 0 1 2 1  
 f - = - -1

0 1 2 1 1 0 1 2{( , ) , ( , ) , ( , ) , ( , )}  
f f+ -1

 f f+ = --1
1 2 1 2 0 0 2 0{( , ) , ( , ) , ( , ) , ( , )}  

f f+ -1 ( , )-1 1

 -f a b= +{( , ) , ( , )}2 1 3

f a c d b- = - + -1
1 1 2{( , ) , ( , )}

f -1 f -1

f  y x f -1

( , ) ( , )2 1 1 1
2 1

1 1
a a c

c
a a

+ ¬ ®¾ - + Þ
= +
+ = -

ì
í
î

Þ·»nH»
¸§μ¶oÃü  

( , ) ( , )2 1 2
2 2

1

4

5
a d b

b
a d

b
d

+ ¬ ®¾¾ - Þ
= -
+ =

ì
í
î

Þ
=
=

·»nH»  

( , ) ( , )b a c b c
a

c
a

3 1 1
1

3 1

1

4

·»nH»¬ ®¾¾ - + Þ = +
= -

ì
í
ï

îï
Þ

=
=

 

4 4 1 5 14+ + + = a b c d+ + +

 -  f a( ) = 4  
f a( ) = 4 f a- =1

4( )

f x x x( ) = - + -2
 f a a a a a( ) = Þ - + - = Þ - = +4 2 4 2 4  

 2  ·H¼U¾ ®¾¾ = + + Þ + + =2 8 16 10 16 0
2 2a a a a a  

 Þ + + = Þ
= -
= -

ì
í
î

( ) ( )a a
a
a

2 8 0
8

2
 

- = +2 4a a a = -8
. f - = -1

4 2( ) a = -2

 -f x
x x
x x

( ) =
+ ³

+ <
ì
í
î

4 3 3

1 3

f a( ) = -5 f a- - =1
5( )

a -5

 x a a³ Þ + = - Þ = -3 4 3 5 2

 x a a< Þ + = - Þ = -3 1 5 6

. f a- = = -1
5 6( )

 -f - =1
21 4( ) f - =1

6 1( )

 ( , )1 6 y ax b= + f ( )4 21= f ( )1 6=
( , )4 21

( , ) , ( , )1 6 4 21 Þ m y x= -
-

= Þ = +21 6

4 1
5 5 1  

f x x( ) = +5 1 f x ax b( ) = +
. b = 1 a = 5

 -

 ( , ) ( , )2 1 1 2Þ     
 ( , ) ( , )3 3 3 3Þ    
 ( , / ) ( / , )2 2 5 2 5 2Þ    

.

 - f f

f

- -

-

+ -1 1

1

1 1

3

2

( ) ( )

( )
f



 -x f= -1
3( )

f f f f( ( )) ( ) ( )- - -= + -1 1 1
3 3 2 3 1  

Þ = - Þ =- -
3 3 3 1 3

4

3

1 1f f( ) ( )  

4

3
5

19

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

3
2 1

 - ( , )1 2 f -1 f
( , )1 2

f - =1
2 1( ) f - =1

1 2( ) f ( )1 2=
. f ( )2 1=

 - ( , )1 2 f -1 f

f -1 f ( , )1 2

f -1 f ( , )2 1

f x ax b( ) = +  
( , )

( , )

1 2 2

2 1 1 2

4

2 1

Þ = + Þ

Þ = + Þ

ì
í
ï

îï

+ =
+ =

ì
í
î

a b

a b

a b
a b

 

( )-¾ ®¾¾ - = Þ = - Þ =a a b3 3 7  
. a b+ = 4

a b+ = 4 ( , )1 2

b a

 - 
 f x ax x( )= + +2 1 g x f x( ) ( )= -1

. f x x b
x

- =
+1

2

2
( )

x x >0
 x f a f a= Þ = + Þ + =-

1 1 2 2 1
1( ) ( )  

 Þ =
+ +

+
1

2

2 2

2( )
( )
a b
a

 

 x f a f a= Þ = + Þ + =-
3 3 3 2 3 2 3

1( ) ( )  

 Þ =
+ +

+
3

3 2

2 3 2

2( )
( )
a b
a

 

 g f ( )0 1= x =0 f x( )

 x = 2 g b = -1 g( )1 0=

f ( )3
4

g( )
( )

2
2 1

2 2

3

4

2

=
-

=

 
f a a a( ) ( )3

4

3

4

3

4
1

3

4

5

4
2 1

2

25

16

= + + = + = Þ =
��	 �	  

 a b+ =0

 f x ax x( ) = + +2
1 g x x b

x
( ) =

+2

2  
g

y x b
x

xy x b x xy b=
+

Þ = + Þ - + =
2

2 2

2
2 2 0  

 f a f a a- = Þ = Þ =1
1 1 4( ) ( )  

 f b f b b- - = Þ = - Þ =1
1 1 0( ) ( )  

 f f c- = Þ = Þ =1 3

2

3

2

9

2
( ) c (c)  

 f f

f

- -

-

+ -
= + =

1 1

1

1 1

3

2

4 0

9

2

8

9

( ) ( )

( )
 

 - f -1 ( , )a b f
( , )b a

f x x x( ) = + -2 1
3 f

 ( , ) ( , ) ( )1 2 2 1 1 2 2 2 1
3I]ï¾MI]¾ ®¾¾ Þ = + -  

 ( , ) ( , ) ( ) ( )0 1 1 0 0 2 1 1 1
3- ¾ ®¾¾ - Þ = - + - -I]ï¾MI]  

 ( , ) ( , ) ( )0 1 1 0 0 2 1 1 1
3I]ï¾MI]¾ ®¾¾ Þ = + -  

 ( , ) ( , ) ( )2 1 1 2 2 2 1 1 1
3I]ï¾MI]¾ ®¾¾ Þ = + -  

( , )2 1 f -1

 - ( , )0 1- f -1

f x x ax a( ) = + +3
2

 0 1 2 1= - - + Þ =a a a ( , )-1 0

 - ( , )a a+ 2 f -1

( , )a a + 2 f

y x
x

a a
a

a a= -
-

¾ ®¾¾¾ + = -
-

+4

2 1
2

4

2 1

2( , )  

Þ + - = - Þ - + - = -( )( )a a a a a a a2 2 1 4 2 4 2 4
2  

Þ + + = ¾ ®¾ + + =¸
2 2 2 0 1 0

2 2 2a a a a  

Þ = - < ÞD ( ) ( )( )1 4 1 1 0
2

( , )a a + 2 f a

 - 

f g a- =1
2 6( ( ))  f ={( , ),( , ),( , ),( , ),( , )}2 5 6 3 3 7 4 1 1 9

g x x
x

( ) =
-1 g a( )2 3= f ( ) g( a)6 2=

 g a a
a

a a a a( )2
2

2 1
3 2 6 3 4 3

3

4
=

-
= Þ = - Þ - = - Þ =  



Þ =
- - ± - -

x
y y b( ) ( ) ( )( )

( )
2 2 4 1

2 1

2

 

Þ =
± -

=
± -

x
y y b y y b2 4

2

2

2

2 2( ) ( )  

Þ = ± - ¾ ®¾¾ = ± -«x y y b y x x bx y2 2  

 f x ax x( ) = + +2
1 g x( )

y x x b= + -2

f x ax x

g x x x b

a
b

( )

( )

= + +

= + -

ì
í
ï

îï
Þ

=
= -

ì
í
î

2

2

1 1

1
 

. a b+ = + - =1 1 0( )

 -x  
 x =0  y x x= + -3

2 3  y =0
x  x y= Þ = -0 3

 -f f -1

x x- ³ Þ ³ Þ + ¥2 0 2 2[ , )  f x x( ) = - 2
. [ , )2 + ¥ f -1

 -f f -1

f f x x( ) = - +3 1

x x x f x+ ³ Þ - + £ Þ - + £ Þ £1 0 1 0 3 1 3 3( )  
f -1 ( , ]-¥ 3 f

( , ]-¥ 3

 - D R
g f- =1 g-1

g x x( ) = + -1 2 R D
g f- =1

 g x x

x D

x x
f

f

( )

: [ , )

y R
= + - Þ

³ Þ + ¥

- ³ Þ - + ³
³ Þ =

1 2

2 2

2 0 2 1 1

1

¾¹¶Hj

joM

joM

:

:

: [[ , )1 + ¥

ì

í
ï

î
ï

 

f -1 R
f - = + ¥1 2[ , ) D

f - = + ¥1 1[ , )

 - ( , )2 3  f (x) [ x]x [x]= - +

 2 3 2< < Þ =x x[ ]  [ ]- = -x 3
f x x( ) = - +3 2

 f a f a a a- - = Þ = - Þ - + = - Þ =1
5 5 3 2 5

7

3
( ) ( )  

 -

y x=

 - 
( , )1 0 f -1

 ( , )4 2

( , ) , ( , )1 0 4 2  

Þ = -
-

= Þ = -(KÃ{)m y x2 0

4 1

2

3

2

3

2

3
 

f

( , )2 4 ( , )0 1

( , ) , ( , )0 1 2 4 Þ m y x= -
-

= Þ = +4 1

2 0

3

2

3

2
1  

y x x= + Þ3

2
1

3

2
 f -1

= - Þ = - ¾ ®¾¾ = -«y x y y xx y
1

2

3

2

3

2

3

2

3
 

 -f x x( ) = + -1 2

y x= f x x( ) =
f -1

 IÀ n¼d¶ ÁITwHn nj keH» ÏI£TºH

IÀ n¼d¶ ÁITwHn nj keH» 

x
y

( )
(

+
+
2

11) ÏI£TºH »
¾ ®¾¾¾¾¾¾¾¾¾¾  

Þ   

 -f x x x( ) = -2
4

y x x= -2
4 [ , )2 + ¥

x b
as = - = - - =
2

4

2 1
2

( )

y
S

= - = - = -
Þ -

2 4 2 4 8 4

2 4

2 ( )
( , )

(IÀïÏ¼ö n¼d¶ IM jn¼ioM) y

x x x x

=

Þ - = Þ - =

0

4 0 4 0
2 ( )

Þ
=
=

ì
í
î

Þ
x
x

0

4
4 0( , )  

y x= f f -1

f -1

 -

f x
x x

x x
( ) =

³

- <

ì
í
ï

îï

0

0
2

f



 - 
f x x x( ) | |=

f x
x x

x x
( ) =

³

- <

ì
í
ï

îï

2

2

0

0

 y f x= -1 ( )  
y x= f

 -
f f -1

 2 1
1f x- -( )

f -1

 

 -
f x x( ) = - +3

1

 
 y x=

 y f x= -| ( ) |1

y
x

 -

 - y x=- + +( )1 1
3

 - f x x( )- =1
2 f x x( ) ( )= +1 2

 f x( )  f x- -1 ( )
f  f x-1 ( )

 f x-1 ( )  f x- -1 ( )
: y

  x > -1

Þ

Þ

 f x- -1 ( ) f x( )-1

 
 -f x-1 ( ) f x( )

 y x= f

f x-1 ( )

 f x- ³1
0( )

. x ³ 2

 -x f x- -1 ( )

x f x³ -1 ( ) x f x- ³-1
0( )

 [ , ]3 8 y x=

 x f x- -1 ( )

. [ , ]3 8

 -f x x( ) = -3 2  

f y xf x= -1 ( )

y y x yx x= - Þ = - Þ = -3 2 2 3 3
2

log ( )  
x y y x«¾ ®¾¾ = -log ( )

2
3  



xf x x x- = -1

2
3( ) log ( )

 x = 2 log ( )
2
3- x x < 3 log ( )

2
3- x

log ( )
2
3 0 3 1 2- = Þ - = Þ =x x x

x
x

x
x x

-¥
- + + -

- + + +
- - + -

0 2 3

3 0

0

3 0 0

2

2

log ( )

log ( )  
[ , ]0 2 x xlog ( )

2
3-

[ , ]0 2

y x= -3 2

Þ

xf x-1 ( ) f -1
0 2£ £x

 -f x x( ) = +2 4

[ , ]-1 3

y x x y x y
= + Þ = - Þ =

-
2 4 2 4

4

2
 

x y y x f x x« -¾ ®¾¾ = - Þ = -4

2

4

2

1 ( )  

f f -1 f -1

[ , ]-1 3 f x x( ) = +2 4 f

- £ £ Þ - £ £1 3 2 2 6x x  
Þ £ + £ Þ £ £2 2 4 10 2 10x f x( )  

 [ , ]2 10 f -1 [ , ]2 10 f

f

f x x x- = - £ £1 4

2
2 10( ) ,  

 -f
x y x

f y
f -1

f x
x x
x x

( ) =
- <
+ ³

ì
í
î

2 1 0

4 1 0
 

y x x y x y
= - Þ = + Þ = +2 1 2 1

2

1

2

x y y x«¾ ®¾¾ = +1

2

1

2
 

x x x y< Þ < Þ - < - Þ < -0 2 0 2 1 1 1  
·»nH» ÍMIU nj¾ ®¾¾¾¾ < -x 1  

y x x y x y= + Þ = - Þ = -4 1 4 1
1

4

1

4

x y y x«¾ ®¾¾ = -1

4

1

4
 

x x x y³ Þ ³ Þ + ³ Þ ³0 4 0 4 1 1 1  
·»nH» ÍMIU nj¾ ®¾¾¾¾ ³x 1  

f x
x x

x x

- =
+ < -

- ³

ì

í
ï

î
ï

1

1

2

1

2
1

1

4

1

4
1

( ) f x-1 ( )

 - f -1

y f -1

 f x x( ) = +2 1 y x f -1

y x x y x y
= + Þ = - Þ =

-
2 1 2 1

1

2
 

Þ =
--f y y1 1

2
( )  

 - d y x
1
3 2 4: - =  

: y  x  y x=
 d x y x y: 3 2 4 0 2 4- = Þ = Þ - =âHkL¶ pH  Æoø  
 Þ = -y 2  
 f 3 2 4y x- =

y x= d
 3 2 4y x- = d f -1

 3 2 4 0 2 4 2y x y x x- = Þ = Þ - = Þ = -âHkL¶ pH  Ï¼ö  

 - f f  
f

f x x( ) =

y x b= - + f x x b( ) = - +

a = -1 f x ax( ) = +1
y ax= +1 f

Þ = - Þ = - ¾ ®¾¾ = -«ax y x
a
y
a

y
a
x
a

x y1 1 1 1 1  

y
a
x
a

= -1 1 y ax= +1
a

 - d x y b
2

2 3: - = d ax by
1

8: + =

d2

2 3 2 3x y b y x bx y- = ¾ ®¾ - =«

ax by+ = 8 2 3y x b- =

¢ + ¢ = ¢a x b y c ax by c+ =

a
a

b
b

c
c¢

=
¢

=
¢

- + =
+ =

ì
í
î

¾ ®¾¾¾¾ - = =
3 2

8

3 2

8

x y b
ax by a b

b´À oM ¢Lõ¹¶  



Þ = Þ =2

8
16

2

b
b b  

Þ
= Þ - = = Þ = -

= - Þ - =
-

= - Þ =

ì

í
ï

î
ï

b
a

a

b
a

a

4
3 2

4

4

8
6

4
3 2

4

4

8
6

 

a = 6 - + = -6 4 2 a b+ b = 4 a = -6
. 6 4 2+ - =( ) a b+ b = -4

 -x

y x y

y
x

xy y xy y=
-

Þ - = Þ = +1
1 1 1  

Þ =
+

Þ = +-x y
y

f x x
x

1 11 ( )  

. f x
x

- = +1 1 1( ) x
x

x
x x x

+ = + = +1 1 1 1

y dx b
cx a

= - +
-

y ax b
cx d

= +
+

 -f

y x
x

yx y x yx x y= +
-

Þ - = + Þ - = +4

2
2 4 2 4  

Þ - = + Þ =
+
-

x y y x y
y

( )1 2 4
2 4

1
 

x y y x
x

«¾ ®¾¾ = +
-

2 4

1
 

y x
x

y x
x

x
x

x
x

= +
-

= +
-

ì

í
ï

î
ï

Þ +
-

= +
-

4

2

2 4

1

4

2

2 4

1
 

Þ + - = + -( )( ) ( )( )x x x x4 1 2 4 2  

Þ + - = - + -x x x x x2 2
3 4 2 4 4 8  

Þ - - = ¾ ®¾¾¾
= -
=

ì
í
î

+ =x x
x
x

a c b2
3 4 0

1

4
 

 -y ax b
cx d

= +
+

f x x
x b

( ) = +
+

2 3 a d= -

. f ( )0 3

2
= - f x x

x
( ) = +

-
2 3

2
b = -2

 -y x   
y x x y= - Þ = +1 1 y x

Þ = + ¾ ®¾¾ = +«x y y xx y( ) ( )1 1
2 2  

f x x( ) = -1
 x = 4 f

f ( , )4 1 y
f -1 ( , )1 4

 -y x  
x £ -1

y x y x y xx= Þ = ¾ ®¾¾ = -£-2 1| |  
Þ = - ¾ ®¾¾ = - Þ = -« -x y y x f x xx y 1 ( )  

f x x( ) = 2 x = -2
f x x y fx( ) ( , )= ¾ ®¾¾ = Þ - Î=-2 2

4 2 4  
Þ - Î -( , )4 2

1f  
f x x( ) = - ( , )4 2-

 -

 f y x y x- = + Þ = +1 2
3 3á :¾õMIò  

 Þ = - ¾ ®¾¾ = -«x y y xx y2 2
3 3  

 f x y- + ³ Þ ³1
3 0 0á¾¹¶Hj:  

Þ ³ Þ ³-f y f xjoM: á¾¹¶Hj:0 0
1  

x + 3

y = 2 x = 1 x ³0 f -1

. ( , )2 1

 -

y x x y= - - Þ - = -2 1 1 2  
2 ·H¼U¾ ®¾¾ - = - Þ = - + +x y x y y1 2 4 4 1

2 2( )  
Þ = - + ¾ ®¾¾ = - +«x y y y x xx y2 2

4 5 4 5  
f f -1 f -1

y x= - -2 1 f

 x x x f x- ³ Þ - - £ Þ - - £ Þ £1 0 1 0 2 1 2 2( )  
x £ 2 f -1 y £ 2 f

f x x x x- = - + £1 2
4 5 2( ) ,

f - =1
0 5( ) f ( )5 0= f

 -y x   
x ³ 1

y x x y x x= - ¾ ®¾ + = - ++2 1 2
2 1 2 1  

Þ + = - ¾ ®¾¾ + = -y x y x1 1 1 1
2( ) | |nm]  

x y x x y³¾ ®¾¾ + = - Þ = + +1 1 1 1 1  
x y y x f x x« -¾ ®¾¾ = + + Þ = + +1 1 1 11 ( )  

f x = 2
y x x y fx= - ¾ ®¾¾ = Þ Î=2 2

2 0 2 0( , )  
Þ Î -( , )0 2

1f  
f x x( ) = + +1 1 ( , )0 2



 -x x ³ 2 f -1

f -1 y

 f y x x y x- = - + Þ - = -1 2 2
4 5 1 2â¾õMIò : ( )

nm]¾ ®¾¾ - = - ¾ ®¾¾³y x x
1 2

2| |  

 x y x y y xx y- = - Þ = + - ¾ ®¾¾ = + -«
2 1 2 1 2 1  

 f y x y- = - + Þ ³1 2
2 1 1â¾¹¶Hj : ( )  

 Þ ³ Þ ³-f y f xjoM : â¾¹¶Hj :1 11  
( , )1 2 ( , )2 1 f 

 -y x
y x

 f x

x x y x

x y y x

x x y x

y x y x

x y

x y

( ) =

³ Þ =

Þ = ¾ ®¾¾ =

- - < Þ = - -

Þ = - ¾ ®¾¾ = -

«

«

0

0

2 2

2 22

ì

í

ï
ï

î

ï
ï

 

f x
x x

x x
( ) =

³

- <

ì
í
ï

îï

2

2

0

0

f x x x( ) | |=

f ( , )- -1 1 ( , )1 1

f -1

 -

 f x x x f x
x x

x
( ) | | ( )= + + Þ =

+ ³ -
- < -

ì
í
î

2 2 2 2
2 2  

x ³ -2 y x= +2 2
y = -2

x y x x y y xx y£ - = + Þ =
-

¾ ®¾¾ = -«2 2 2 2
2

2
2:  

  y x x= - ³ -2
2 2,

y = -2 x = -2 f

f - - = -1
2 2( )

 - 
( , )0 2 ( , )2 0 f

y x x= -| |2

y x x
x x x

x x x
= - =

- ³

- + <

ì
í
ï

îï
| |2 2 2

2 2

2

2

Þ

[ , ]1 2

 1 2 2 1 1
2 2< < Þ = - + Þ - = - -x y x x y x( )  

Þ - = - ¾ ®¾¾ - = -( ) | |x y x y1 1 1 1
2 nm]  

 1 2
1 1 1 1

< <¾ ®¾¾ - = - Þ = - +x x y x y  
 x y y x«¾ ®¾¾ = - +1 1  

 f x x x- = + - < <1
1 1 0 1( ) ,  

 - f x x x( ) | | | |= - - +2 6 1  

 x y x x y x< - Þ = - + + + Þ = - +1 2 6 1 7

 - £ < Þ = - + - - Þ = - +1 3 2 6 1 3 5x y x x y x
 3 2 6 1 7£ Þ = - - - Þ = -x y x x y x

y x= - 7 x ³ 3

 y x

y x x y
y x
x x

x y

= - Þ

= - Þ = +

¾ ®¾¾ = +
³ Þ -

«

7

7 7

7

3 7

·»nH» á¾õMIò

·»nH» á¾¹¶Hj ³³ -

Þ ³ - ¾ ®¾¾ ³ -

ì

í

ï
ï

î

ï
ï

4

4 4y xÍMIU nj

·»nH»

 

 f x x- = +1
7( ) x ³ -4

f
x = -1 x = 3

 B( , )-1 8 A( , )3 4-

x

x 2 1 1- =

- - - = -2 1 1( )

 ( , )- + ¥4 ( , )3 + ¥

x > -4
( , )-4 3



 -y x y x  

 y x x x y x x x= + + + Þ = + + + +3 2 3 2
3 3 2 3 3 1 1

 Þ = + + Þ + = -y x x y( ) ( )1 1 1 1
3 3  

Þ + = - Þ = - - ¾ ®¾¾ = - -«x y x y y xx y
1 1 1 1 1 13 3 3  
( , )9 1 ( , )1 9

 -x y x x= - +4 2
2 1  

 - < <1 0x y

 y x y x x= - ¾ ®¾¾ = - ¾ ®¾¾¾- < <( ) | |2 2 2 1 0
1 1

nm]  

 y x x y y= - + Þ = - ¾ ®¾¾ = -2 2
1 1 1

nm] | x |  

 - < <¾ ®¾¾¾ - = - Þ = - -1 0
1 1

x x y x y  

 x y y x«¾ ®¾¾ = - -1  
. y x= - -1

: x = - 1

2
 

 x y= Þ = - + =1

2

1

16
2
1

4
1

9

16
( )  

x y= Þ = -9

16

1

2

 -a b a cc
b= Û =log

y x y x= -+
10 2

1

y yx x= - Þ = ++ +
10 2 10 2

1 1  
Þ + = + Þ = + -x y x y1 2 2 1

10 10
log ( ) log ( )  

x y y y«¾ ®¾¾ = + -log ( )
10

2 1  

. f x x- = + -1
2 1( ) log( )

f - =1
8 0( ) f ( )0 8=

 -f x x( ) = + 2

y x
y x

x x x x= +
=

ì
í
ï

îï
Þ = + ¾ ®¾¾ = +2 2 222·H¼U  

Þ - - = ¾ ®¾¾¾
= - ¾ ®¾¾¾

=

ì
í
ï

îï

+ =
³

x x
x

x
a c b

x
2

0

2 0
1

2

·¼a
¡ ¡ ù

¡ ¡

 

 -

 f x a x a a x x( ) ( ) ( ) x ( )= + + + + + +1 2 4 3
4 3 2

. a = -1 x4

f x x x x( ) = + +3 2
3 3 f

 -x
 y x x= -3 | |

 x y x x y x x y y xx y³ Þ = - Þ = Þ = ¾ ®¾¾ =«
0 3 2

2 2
 

 x y x x y x x y y xx y< Þ = + Þ = Þ = ¾ ®¾¾ =«
0 3 4

4 4
 

 f x
x x
x x

- =
³

<

ì

í
ï

î
ï

1 2
0

4
0

( )

f -1 x <0 x ³0

 y x x
x x
x x

=
+

=
³

<

ì

í
ï

î
ï

3

8

2
0

4
0

| |  

 ( , )- -4 1 ( , )- -1 4

 -x <0 x >0

 f x
x
x

x x

x
( )

| | | |
=

¹

=

ì
í
ï

îï

0
0 0

 

 x y x y x y x xx y> Þ = Þ = ¾ ®¾¾ = >«
0 0

2 2 ,  
 x y x y x x y< Þ = - - Þ = - ¾ ®¾¾«

0
2  

y x x= - <2
0,  

f x
x x

x x
- =

³

- <

ì
í
ï

îï

1

2

2

0

0

( )

f -1

( , )2 4 ( , )0 0 ( , )4 2 ( , )0 0

 - y x
x

=
+1 | |

( , )0 0   

f -1 ( , )0 0

.
x

y x
x

=
+

Þ1 | |  

x y x
x

y yx x x y y> Þ =
+

Þ + = Þ - =0
1

1( )  

 Þ =
-

¾ ®¾¾ =
-

«x y
y

y x
x

x y
1 1  

x y x
x

y yx x x y y< Þ =
-

Þ - = Þ + =0
1

1( )  

 Þ =
+

¾ ®¾¾ =
+

«x y
y

y x
x

x y
1 1  

x

 f x

x
x

x

x
x

x
f x x

x
x- -= -

< <

+
> > -

ì

í
ï

î
ï

Þ =
-

<1 11
0 1

1
0 1

1
1( ) ( )

| |
, | |  



x £ 1 f x x( ) = -1
= ³ - £ = -{ | } [ , ]x x1 1 1 1  

 - f = -{( , ) , ( , ) , ( , ) , ( , )}1 2 2 5 0 3 4 1

 g = -{( , ) , ( , ) , ( , ) , ( , )}2 3 1 4 4 1 3 0  
f -1 gof -1

 f - = -1
2 1 5 2 3 0 1 4{( , ) , ( , ) , ( , ) , ( , )}  

 gof - = -1
5 3 1 1{( , ) , ( , )}  gof -1

 -g of- - -=1 1 1(fog)
fog

 f = - -{( , ) , ( , ) , ( , ) , ( , )}0 1 2
1

2
3 2 1 5  

 g = - -{( , ) , ( , ) , ( , ) , ( , )}1 3 5 2
1

2
0 4 6  

 fog = - -{( , ) , ( , ) , ( , )}1 2 5
1

2

1

2
1  

 Þ = - --( ) {( , ) , ( , ) , ( , )}fog 1
2 1

1

2
5 1

1

2
 

.

 -( )( ) ( ) ( )f og gof- - -=1 1 11 1
( ) ( )fog -1

5 ( ) ( )gof -1 1
gof fog

 
f x x

g x x

fog x

gof x

( )

( )

( )(x)

( )(x) ( )

= -

=
Þ

= -

= -

ì

í
ï

î
ï

1

8
3

1

8
3

1

8
3

3

3

3

 

: ( ) ( )fog -1
5 ( ) ( )gof -1 1

 ( ) ( ) ( )( )gof a gof a- = Þ =1 1 1  

 Þ - = Þ - =( )1

8
3 1

1

8
3 1

3a a  

 Þ = Þ = Þ =-1

8
4 32 1 32

1a a gof( ) ( )  

 ( ) ( ) ( )( )fog b fog b- = Þ =1
5 5  

 Þ = - Þ =5
1

8
3

1

8
8

3 3b b  

 Þ = Þ = Þ =-b b fog3 1
64 4 5 4( ) ( )  

 ( ) ( ) ( ) ( )gof fog- -+ = + =1 1
1 5 32 4 36  

 - 
 g a= - -{( , ) , ( , )}2 1 1 6 2 f = +{( ,a ) , ( , )}2 1 3 7

 . ( ) ( )gof 2 1= -  ( , ) gof2 1- Î  ( , ) ( )- Î -
1 2

1gof
 ( ) ( )gof 2

 (gof) ( ) g(f( )) g(a )2 2 1 1= = + = -  
 a a a+ = - Þ =1 2 1 2 g a( )2 1 1- = -

x y= f

 y x x x
y x

x x x x= + +
=

ì
í
ï

îï
Þ + + =

3 2
2 23 3

3 3  

Þ + + = Þ + + = Þ
=
= -
= -

ì

í
ï

î
ï

x x x x x x
x
x
x

( ) ( )( )2
3 2 0 1 2 0

0

1

2

 

y x=

 -fof -1 ( )( )fof x x- =1

y x

 D D R
fof f f- -= =1 1 fof -1

 Rf = { , }2 3 f = {( , ) , ( , )}1 2 2 3

 fof - =1
2 2 3 3{( , ) , ( , )}

 -g f= -1 (fog)(x) = x

 f f g= Þ = =-{( , ) , ( , ) , ( , )} {( , ) , ( , ) , ( , )}1 4 2 3 3 5 4 1 3 2 5 3
1  

( , )a b g

b

g = {( , ) , ( , ) , ( , ) , ( , )}4 1 3 2 5 3 7 8 g

 -

 f x x g x x( ) ( )= - Þ = +
2 1

1

2
g f= -1 ( )( )gof x x=

 g f x x( ) ( )0 0 0 2 1
1

2

1= Þ = - Þ =-  

 -D D
f of f- =1

-1  D
f of- = -1 1 2[ , )  Df = -[ , )1 2

 -( )( )fof x x- =1

fof -1 ( )( )fof x-1

 D D R
fof f f- -= =1 1

2 5£ £x f f x x( ) = -1
 2 5 1 1 4 1 1 2£ £ Þ £ - £ Þ £ - £x x x  

fof -1

:1 2£ £x y x=

 
 -( )( )f of x x- =1

 y x= +1 y f of x= + -1 1( )( )

x D
f of

Î -1 f of-1

y f of x= + -1 1( )( ) D D
f of f- =1

= + ³ Î{ | }1 0x x Df  



 Þ = - ¾ ®¾¾ = - +x y x y y1 1 2
2 ·H¼U  

 x y y x x«¾ ®¾¾ = - +1 2  

 ( )( ) ( )fog x x x x= + - = -1 2 1
2  fog

 -( )fog gof- - -=1 1 1

( ) ( )fog x- - =1 1
0

( )( )gof x- =1
0

 f x x y( ) x y x= + Þ = + Þ = -2 2 2  
 x y y x f x x« -¾ ®¾¾ = - Þ = -2 2

1( )  
 g x x x( ) = - +2 8 1

2  
( )( )gof x- =1

0

 2 2 8 2 1 0
2( ) ( )x x- - - + =  

Þ - + - + + = Þ - + =2 8 8 8 16 1 0 2 16 25 0
2 2x x x x x  

- b
a

. S = - - =16

2
8

D = - - >( ) ( )16 8 23 0
2

 -f - =1
5 3( ) g x f x( ) ( )= + +2 1 1

g a( )1 = g a- =1 1( ) g a- =1 1( )

g x f x g a f a( ) ( ) ( ) ( )= + + Þ = Þ + =2 1 1 1 3 1  
f ( )3 5= f - =1

5 3( )

f a a a( )3 1 5 1 6+ = Þ + = Þ =  

 -f x x a( ) | |= +3

a >0a <0
-a
3 ( , )-1 1

- < - < Þ - < - < Þ - < <1
3

1 3 3 3 3
a a a

.2 1 0 1 2, , , ,- - ( , )-3 3

 -
x ³0 f x x x( ) = +

 
x

y x

y x

y x x

³ Þ
=

=

ì
í
ï

îï

Þ = +

0
1

2

kÃ¨H  Áj¼÷Å

kÃ¨H  Áj¼÷Å

kÃ¨H  Áj¼÷Å

 

 -( )( ) ( ( ))fog f g- -=1 1
4 4

g-1
4( )

 g x x
x

x
x

x x( ) = +
-

Þ = +
-

Þ - = +5 2

2 1
4

5 2

2 1
8 4 5 2  

 Þ = Þ = Þ =-
3 6 2 4 2

1x x g ( )  

 f x x x f g f( ) ( ( )) ( )= + Þ = = + =-2 1
4 2 4 2 6  

 -( )( )g of a- - =1 1
8   
( )( )fog a8 = ( ) ( )fog a- =1

8

( )( )fog 8 a

 f = {( , ) , ( , ) , ( , ) , ( , ) , ( , )}5 2 7 3 1 4 3 6 9 1  
 g x x( ) = +5 9  
 a fog f= = = + = =( )( ) f(g( )) f( ) ( )8 8 40 9 7 3  

 -
 f = - -{( , ) , ( , ) , ( , ) , ( , )}2 3 1 2 4 1 3 0  
 g = - - -{( , ) , ( , ) , ( , ) , ( , )}0 2 2 4 3 2 4 2  

( ) ( )fogof -1
3

 f g f g- -= Þ = = -1 1
3 2 3 2 4( ) ( ( )) ( )  

 Þ = - =-f g f f( ( ( ))) ( )1
3 4 1  

 -gof f og gof- - -=1 1 1( )

 f x x
g x x

gof gof
( )
( )

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

Þ = + - Þ = +
4

2 5
2 4 5 2 3  

gof y x x y y xx yÞ = + Þ =
-

¾ ®¾ = -«
2 3

3

2

3

2
 

. y x= - 3

2
( )gof -1

 - fog g of- - -=1 1 1(fog)

 f x x

g
fog x x x y xx( )

(x) x
( )( )

= +

=
Þ = + ¾®¾ = + Þ = +>1

1 1 1
2

2 0  

( )fog y x x y y xx yÞ = + Þ = - ¾ ®¾¾ = -«1 1 1  

 ( ) ( )fog x x- = -1 1 ( )fog -1

x > 1

 -( )fog g of- - -=1 1 1

( )fog -1 ( )( )g of x- -1 1

 f x x- = +1 1( )  fog

 g x x g of x x- - -= Þ = +1 2 1 1 2
1( ) ( )( ) ( )  

fog ( ) ( ) ( )fog x x- = +1 2
1

 y x y x= + ¾ ®¾¾ = +( )1 1
2 nm]  



 -
y x <0 -x2

y g x( )

g y g 

 - gof (x) x=  fog x x( ) =   

 gof x g f x g x
f x( ) ( ( )) ( )= ¾ ®¾¾¾¾¾¾  nj  ÁI]  ¾M

´ÃÀj  nHo¤  kÄIM
 

= + + -
+ +

=
+ + -

+ +
k x x

x x
k
x x

x x
( )

( )2

2

2 2

2

1
1

1

1 1

1

 

 =
+ + + + -

+ +
=

+ +

+ +
=k

x x x x

x x
k
x x x

x x

2 2 2

2

2 2

2

1 2 1 1

1

2 2 1

1

 

k
x x x

x x
k x x k

2 1

1

2
1

2

2

2

( )
( )

+ +

+ +
= = Þ =  

 f ( )1 1 2= + f

g( )1 2 1+ = g

 g k k( ) ( ) (
( )( )

1 2 1 2
1

1 2
1 2

2 1

2 1 2 1
+ = + -

+
= + - -

+ -
Ä́jo  ̈ IÄ¼¬  Hn  Zoh¶¶

� �		 �		
)

= + - - = = Þ =k k k( ( ))1 2 2 1 2 1
1

2
 

 -x   

 y f x y f x= - + Þ
-

= -2 3 1 1
1

2
3 1( ) ( )  

 f -1 f x

f -1 f

 f y f f x x- -- = - = -1 11

2
3 1 3 1( ) ( ( ))  

Þ =

- +
= - +

-
-x

f y
f y

1

1

1

2
1

3

1

3

1

2

1

3

( )
( )  

 Þ = - +- -g x f x1 11

3

1

2

1

3
( ) ( )  

g
 x x

h x
f x x

k x
yÞ - Þ Þ + Þ3 1 2 1

( )
( )

( )
 

h f k x- - -1 1 1( ( ( )))

 k x x- = -1 1

2
( )              h x x- = +1 1

3
( )  

 Þ = - =

- +
= - +- - -

-
-g x h f x f x
f x1 1 1

1

11

2

1

2
1

3

1

3

1

2

1

3
( ) ( ( ))

( )
( )

 -( ) ( )fog x x- - =1
2 4

2

  ( ) ( )fog x x
2

2 4= -

 ( ) ( ) ( ) ( )fog x x fog x xx x
2

2 4 4 4
2= - ¾ ®¾¾ = -®  

g x x( ) = +2 1
3 ( ) ( )fog x x= -4 4

 f x x( )2 1 4 4
3 + = -  

 f -1 y f (x)
y =0 f x =0
f x x( )2 1 4 4

3 + = - f x( ) =0
y f f ( )3 0= x = 1

( )fog g of- - -=1 1 1

 g f x x- - - =1 1
2 4

2
( ( ))  

 x = 2 y f -1
0( )

f -1

 x g f= - -¾ ®¾¾ = =2 1 1
0

2

2
1( ( ))  

 b g= ( )1 g b- =1 1( ) f b- =1
0( )

 b = ´ + =2 1 1 3
3  

 -g x f x( ) ( )= +2 5  

 g x f x x g( ) ( ) (f( x ))= + Þ = +-
2 5 2 5

1  

f f- - -1 1 1(g ( ))

 2 5 1x + = - x x g f x= +-1
2 5( ( ))

 x g f= - Þ - = --
3 3 1

1( ( ))  : x = -3
f g f- - -1 1 1( ( )))

 f g f f- - -- = - =
-

+ ´ -1 1 1
3

31 3
3

9
9 3( ( ( ))) ( ) ( ) ( )  

 = - - = -27

9
3 6  



f ( )1 g x f x( ) ( )= +2 5  

 x g=-¾ ®¾¾ - = -3
3 1( ) f( )  -3 x
g( )-3 f ( )-1

 f g f f g g fg g x- - - - = -- = - ¾ ®¾¾¾ = -
-

1 1 1 1 1
1 3 3

1

( ( ( ))) ( ( ( ))) ( )( ( )) x  
-3 f -1

f - - =
-

+ - ´ = -1
3

31
3

9
3 9 6( ) ( ) ( )  

 -f x( )
y x y f x( )

 y g x g x y
= + Þ =

-
3 4

2 2

3

4
( ) ( )  

g a b( ) = g

 g x y x g y( ) ( )
2

3

4 2

3

4

1=
-

Þ =
-- g b a- =1( )

 Þ =
-

¾ ®¾¾ = -- « -x g y y g xx y
2

3

4
2

3

4

1 1( ) ( )  

 - 
f x x x( ) = + +4 8

 y x x y x= + + Þ = + +4 8 2 4
2( )  

 Þ - = + Þ + = - Þ = - -y x x y x y4 2 2 4 4 2
2( )  

 2 ·H¼U¾ ®¾¾ = - - - +x y y4 4 4 4  

 Þ = - - ¾ ®¾¾ = - -«x y y y x xx y4 4 4 4  

 f x x a x b- = - -1( ) f x x x- = - -1
4 4( )

x c³ b = 4 a = 4
f c f -1

 f x x( ) ( )= + +2 4
2  

 x x x³ Þ + ³ Þ + ³0 2 2 2 4
2( )

 Þ + + ³ Þ( )x 2 4 8
2  f y ³ 8  

 a b c+ + = + + =4 4 8 16 c = 8
x

 f x x a x b- = - -1( )  
 f x x( ) ( )= + +2 4

2  

 ( ) ( )x a x b x+ + - + + - =2 4 2 4
2 2

 Þ + + - + + - =x x a x x b x4 8 4 8  

 Þ + = + + -4 8 4 8x a x x b  

 a x x x b=
¸¾ ®¾¾ + = + + -4

4
2 4 8  

 2 ·H¼U ¾M¾ ®¾¾¾ + + = + + - Þ =x x x x b b4 4 4 8 4  
f f c

 f x x x Df( ) [ , )= + + = + ¥4 8 0  
 Áj¼÷Å f

fR f f c f¾ ®¾¾¾ = +¥ Þ = =[ ( ) , ( )) ( )0 0 8  

 - x £ -1 f x x x( )= + +2
2 4  

f f -1

y x= + 2

f x x- - =1
2( )

f x x- = +1
2( )

f x-1( )
y x= + 2

 y x x S= + + Þ
-

2
2 4

1

3
 

y x= + 2 f -1

 -f x x x( ) = - +3

2
2

y x= 2 y x= -1

2

3

2

f

 y
x x

y x

x x x
= - +

=

ì
í
ï

îï
Þ - + =

3

2
2 3

2
2  

 Þ = - - Þ = +
2

3

2
2

3

2
x x x x x  

 Þ = + ¾ ®¾¾ = + +4 3 16 6 9
2x x x x x2 ·H¼U  

 Þ - + = ¾ ®¾¾¾¾
=

= =

ì
í
ï

îï

+ + =x x
x

x c
a

a b c2 0
1

2

10 9 0

1

9
 

B( , )9 9 A( , )1 1

 AB = + =8 8 8 2
2 2

 - f g f x x

x
( ) =

+2
1

f m( ) = 1

3

g m( )1

3

=

 f m m

m
m m( ) =

+
= Þ = +

2

2

1

1

3

3 1  

 2 ·H¼U¾ ®¾¾ = + Þ = Þ =3 1 2 1
1

2

2 2 2 2m m m m  

 m m>¾ ®¾¾ =0 1

2
 

f a g( ) ( )= 1

3

 f a a

a
a a( ) = Þ

+
= Þ = +1

2 1

1

2

2 1
2

2  

 2 ·H¼U¾ ®¾¾ = + Þ = ¾ ®¾¾ =>
2 1 1 1

2 2 2 0a a a aa  



 -f x x x( ) = + +2
3

f -1
3( ) f f( ( ))1 2 3

1+ -

f a( ) = 3 f a- =1
3( )

3 3 3 3
2 2= + + Þ - = +a a a a  

2 ·H¼U¾ ®¾¾ - + = + Þ - = - Þ =a a a a a2 2
6 9 3 6 6 1  

f - =1
3 1( )

f f f f( ( )) ( ) ( )1 2 3 1 2 3 3 9 3
1+ = + = = + +-  

= + = +3 12 3 2 3  

 -

f x x x( ) | |= +2
f x-1 ( )

f x x x

f x
x x
x x

( ) | |

( )

= +

Þ =
³
<

ì
í
î

2

3 0

0

y f x= -1 ( ) f x x- =1
3( )

y x= 3

 f x x- =1
3( ) ( )x =0

 -f x-1 ( )

f x x x( ) ( )= + +1

2
4

2

y x x y x x= + + Þ = + +1

2
4 2 4

2 2( )  

Þ - = + ¾ ®¾¾ - + = +2 4 4 4 4
2 2 2 2y x x y xy x x2 ·H¼U  

Þ = - Þ =
-

4 4 4
4 1

4

2
2

xy y x y
y

( )  

Þ =
-

Þ = - ¾ ®¾¾ = -«x y
y

x y
y

y x
x

x y
2

1 1 1  

 f x f
x

- -+1 1 1( ) ( ) f x x
x

- = -1 1( )

f x f
x

x
x x

x- -+ = + - + =1 1 1 1 1
0( ) ( ) ( ) ( )

x f - =1
1 0( ) f ( )0 1=

f x f
x

- -+1 1 1( ) ( )
f f- -+ = + =1 1

1
1

1
0 0 0( ) ( )  

x = 1

 -y x y
x

x=
-

+

2 1

2 1

 
 

 y y y y y
x

x
x x x x=

-

+
Þ + = - Þ - = +

2 1

2 1

2 2 1 2 2 1( ) ( )  

 Þ - = + Þ =
+

-
¾ ®¾¾¾¾¾2 1 1 2

1

1

x x y
y

( y) y ´TÄnI«²  þÄo÷U ¢Lö  

 x y
y

y x
x

x y=
+

-
¾ ®¾¾ = +

-
«log log

2 2

1

1

1

1
 

y x
x

= +
-

log
2

1

1

f ( )1 1

3
= f x x

x( ) = -
+

2 1

2 1

 

y x
x

= +
-

log
2

1

1
f ( )1
3

1=

h x x
x

( ) = -
+

1
1 g x x( ) = 2 f  

h x x
x

- = - -
-

1 1
1( ) g x x- =1

2
( ) log

 f h g oh x
x

x
x

- - - -= = = - -
-

= +
-

1 1 1 1

2 2

1

1

1

1
( og) log log  

 - y x y x= 5 5log  

 y yx x= Þ =5 55
5 5

5log loglog log  
 Þ = Þ =log log log log log5 5 55 5 5y yx x  

 ´TÄnI«²  þÄo÷U¾ ®¾¾¾¾ = =x ylog5 5  

 Þ = Þ =( )log log log logx xy y y y5 5 5 55 5  

 x y y x«¾ ®¾¾ = 5 5log  

 y = =5 5

1

2 x = 25 f x x( ) log= 5 5  
y = 25 x = 5

y x= 5 5log

 -f x-1 ( )

f x x

x
y x

x
y x

x
( ) =

+
Þ =

+
Þ =

+2 2

2
2

2

1 1 1

 

Þ + = Þ - =y x y x x y y2 2 2 2 2 2 2
1( )  

Þ =
-

¾ ®¾¾¾¾¾ =
-

x y
y

x y

y

y x2
2

2 21 1

kºHïS¶°øï´À ,  

x y y x

x
«¾ ®¾¾ =

-1 2

 

f x-1 (sin ) f x x

x
- =

-

1

2
1

( )

f x x

x

x

x

x
x

- =
-

= =1

2 2
1

(sin ) sin

sin

sin

cos

sin
| cos |

 



 

 

 

 

 

 

 

 

 

 

 -f x x x( ) [ ]= + ( )( )fof x x- =1  
 ( )( ) //fof - =1

4 5 4 5 f x
 f 4 5/ 4 5/ f ( / )2 5

fof -1
5 5( / ) f -1

5 5/
y x x= + [ ] y x x= + [ ]

 ( )kÎ [ , )2 2 1k k +

 -
f a b f b a( ) ( )= Û =-1

 g-1
16( ) f x x x- = +1 ( ) g x f x( ) ( )= -3 4

g a- =1
16( )

g a
g a f a

f a
( )
( ) ( )

( )
=
= -

ì
í
î

Þ - =
16

3 4
3 4 16  

Þ - = Þ - = +-
3 4 16 3 4 16 16

1a f a( )  
Þ - = Þ = Þ =3 4 20 3 24 8a a a  

 -g x f x f x( ) ( ) ( )= +

g-1
6( ) f x x- =1 3

2( )

g a g a

g a f a f a
f a f a

- = Þ =

= +

ì
í
ï

îï
Þ + =

1
6 6

6
( ) ( )

( ) ( ) ( )
( ) ( )  

f a t( ) = f a f a( ) ( )+ = 6  

t t t t
t
t

2
6 0 2 3 0

2

3
+ - = Þ - + = Þ

=
= -

ì
í
î

( )( )  

t = 2 t f a= ( )

f a f a a f a( ) ( ) ( ) ( )= Þ = Þ = Þ = = =-
2 4 4 2 4 8 2

1 3 3  

 

 


