
( )f x [ , ]a b

( ) ( )
2

b b

a a

a bxf x dx f x dx�
�� �

( ) ( ) ( )
2

t t

a a

a tF t xf x dx f x dx�
� �� �

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

2 2 2 2

t t

a a

a t t aF t tf t f x dx f t f t f x dx� �
� � � � � �� �

� 	,a t
� � ( ) ( )( )
t

a
f x dx f t a
� ��

'( ) [ ( ) ( )]
2

t aF t f t f 
�
� � �

 t 

Q ( )f x [ , ]a b     '( ) 0F t� 


 ( ) 0F a �Q b a
   ( ) 0F b� 
    

 ( )f xQ    )[ ( ) ( )] 0t x f t f x� � � �

( ) ( ) ( ) ( ) 0tf t tf x xf t xf x� � � � �

t

( ) ( ) ( ) ( ) 0
b b b b

a a a a
tf t dt f x tdt x f t dt xf x dt� � � �� � � �

2 21
( ) ( ) ( ) ( ) ( )( ) 0

2

b b

a a
tf t dt b a f x x f t dt xf x b a� � � � � �� �

x ( ) ( )
b b

a a
tf t dt xf x dx�� �

  ( ) ( )
b b

a a
f t dt f x dx�� �

2 22 ( ) ( ) ( ) 0
b b

a a
b a xf x dx b a f x� � � �� �( )

 ( ) ( )
2

b b

a a

a bxf x dx f x dx�
�� �

2

a bt �
�

)[ ( ) ( )] 0
2 2

a b a bx f f x� �
� � � �

x a b

 

( ) ( ) ( ) 0
2

b

a

a bg x x f x dx�
� � ��

g x
[1] [ , ]a b n

1

( ) lim [ ( ) ] [ ( )]
2

n

n i

b a i a b ig x a b a f a b a
n n n��

�

� �
� � � � � ��

       2

2

1

lim (2 ) [ ( )]
2

n

n i

b a ii n f a b a
nn��

�

�
� � � ��( )

r n-r [0, ]
2

nr�

(2 ) [ ( )] (2 ) [ ( )]

(2 ){ [ ( )] [ ( )]}

r
r n rS r n f a b a r n f a b a
n n
r n rr n f a b a f a b a
n n

�
� � � � � � � �

�
� � � � � � �

     [ ( )] [ ( )]
r n rr n r f a b a f a b a
n n

�
� � � � � � � �Q

2 0      0rr n S� � � �Q

( )g x r n r� 0  

( ) 0g x� �   

DOI



inf ( ), sup ( ), ( [ , ])m f x M f x x a b� � �
( )g x [ , ]a b

( ) ( ) ( )
b b

a a
f x g x dx g x dx��� � [ , ]m M� �

( ) [ , ]f x C a b�

[ , ] ( ) ( ) ( ) ( )
b b

a a
a b f x g x dx f g x dx
 
� � �� � [2]

( ) ( ) ( ) 0
2

b

a

a bg x x f x dx�
� � ��

2

2

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

a b b
a ba

a b a bg x x f x dx x f x dx
�

�
� �

� � � �� �

2

2

( ) ( ) ( ) ( ) ( )1 22 2

2 2( )
( ) ( )1 22 2

2( )
( ( ) ( ))1 22

2( )
( ( ) ( ))2 12

a b b
a ba

a b a bg x f x dx f x dx

b a b af f

b a f f

b a f f


 



 



 



 


�

�
� �

� � � �

� �
� � �

�
� �

�
� �

� �

( )

[ , ], [ , ]1 22 2

a b a ba b
 

� �

� �

2 12

a b

 


�
� �Q   ( )f x

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

, [ , ]f g R a b� g [ , ]a b [ , ]a b
� �

( ) ( ) ( ) ( ) ( ) ( ) .
b b

a a
f x g x dx g a f x dx g b f x dx






� �� � � [3]

( ) ( ) ( ) 0
2

b

a

a bg x x f x dx�
� � ��

( )f x

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

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

b

a

b b

a

a b a bg x f a x dx f b x dx

a b a bf b f a x dx f a x dx










� �
� � � �

� �
� � � � �

� �

� �

        ( ( ) ( ))( ),  
2

b f b f a a
 
�
� � �  [ , ]a b
 �

 , ( ) ( )    ( ) 0b a f b f a g x
� � 
 � �Q

( ) 0g x� �      

� � � � � � � 	),
2

(
a xx xf t dt f t dt x a bF x aa
�

� �� � �

� � � � � � � � � �1 1
 ( )

2 2 2 2

x x

a a

a x x a
F x xf x f t dt f x f x f t dt

� �
� � � � � �� �

 � � � � � � � � � �1 1

2 2 2 2

x a x aF x f x f x f x f x� �
�� � � � � � �

� �f x � 	,a b � � 0f x� �

� � 0F x�� � � �F x� � 	,a b

� � � � 0F x F a� � � �  � �F x � 	,a b  

� � � � � � 0F b F x F a� � �

 � � � �
2

b b

a a

a bxf x dx f x dx�
�� �   

� � � � � � � 	),
2

(
x x

a a

a xF x f t dt f t dt x a b�
� � �� �

� � � � � � � �1
  

2 2

x

a

a xF x xf x f t dt f x�
� � � �� � � � �1

 
2 2

x

a

x a f x f t dt�
� � �

� �f x � 	,a b � � � � � 	),(f x f t t a x� �

� � � �
x x

a a
f x dt f t dt�� �

  � � � � � �1
 

2 2

x

a

x aF x f x f t dt�
� � � � � � � � 

2

x

a

x a f x f x dt�
� � �

               

� � � �  0
2 2

x a x af x f x� �
� � �

 � �F x � 	,a b � � � � � � 0F b F x F a� � �

� � � �
2

b b

a a

a bxf x dx f x dx�
�� �  

� �F x

� � 0F x� � � �F x � 	,a b

� �f x � 	,a b

� � 0( )[ ( ]
2 2

)
a b a bx f x f� �

� � �

( ) 0
2 2

b

a

a b a bx f x f dx
� �� �� � � �� � �� �� � � �

� � � �� ��

� �
2 2 2

b b

a a

a b a b a bx f x dx x f dx� � �� � � � � �� � �� � � � � �
� � � � � �� �

2
(

2
)

a b a bbf x dxa
� �� �� �� � �

� �

        

( )( )   0
1 1

²²
2 2 2 2 2

a b a b a bf a a b b� � �
� � � ��

        � � � �
2 

b b

a a

a bxf x dx f x dx�
�� � �    

� � � �
2

b b

a a

a bxf x dx f x dx�
�� �

� �
2

b

a

a bf x x dx�� �� �� �
� ��



2 2

b

a

a b a bx f dx� �� � � ��� � � �
� � � ��

)    0
2 2

(
b

a

a b a bf x dx� �� �� � �� �
� ��

 � �
2 2 2

b b

a a

a b a b a bf x x dx x f dx� � �� � � � � �� � �� � � � � �
� � � � � �� �

 ( ) 0
2 2

b

a

a b a bx f x f dx
� �� �� � � �� � �� �� � � �

� � � �� ��
� �f x � 	,a b

( ) 0
2 2

b

a

a b a bx f x f dx
� �� �� � � �� � �� �� � � �

� � � �� ��

� � � �
2

b b

a a

a bxf x dx f x dx�
�� �  

� �f x � � � 	,g x C a b� � � 0g x � � �g x � 	,a b

0 � 	,a b� �

� � � � � �( )
b b

a a
f x g x dx f g x dx��� �
� � � 	,f x C a b�

� �f x � 	,a b M m

� �m f x M� �

� � 0g x �  � � � � � � � �mg x f x g x Mg x� �

� � � � � � � �
b b b

a a a
mg x dx f x g x dx Mg x dx� �� � �

 � � 0
b

a
g x dx 
�     

� � � �

� �

b

a
b

a

f x g x dx
m M

g x dx
� �
�
�

� 	,a b� �  
� � � �

� �
( )

b

a
b

a

f x g x dx
f

g x dx
� �

�
�

1 g� �  [ ] ,
2 2

a b a bx x x a� �
� � � �

� �2

2

a b

a

a bf x x dx
�

�� ��� �
� ��

� � � � � �2
1 1

²

2 8
  

a b

a

a ba bf t x dx f t
� ��� �� � �� �

� �� 1 ,
2

[ ])
a bt a �

�  

2 � � ]  0 [ ,
2 2

a b a bg x x x b� �
� � � �

� � � �

� � � �

2

2 2

2 1

2 2

²
 ,

8 2
[ ])

b b
a b a b

a b a bf x x dx f t x dx

a b a bf t t b

� �
� �� � � �� � �� � � �

� � � �

� �
� �

� �

3   - 

� � � �

� � � � � �

2

2

2 1

2 2

²
  

8

a bb
a b a

a b a bf x x dx f x x dx

a b
f t f t

�

�

� � !

� �� � � �� � �� � � �
� � � �

�
� �

� �

� �f x � 	,a b � � � �2 1  f t f t�

 � � � �2

2

0
2 2

a bb
a b a

a b a bf x x dx f x x dx
�

�
� �� � � �� � � �� � � �

� � � �� �

� � 0
2

b

a

a bf x x dx�� �� � �� �
� ��

� � � � 
2

b b

a a

a bxf x dx f x dx�
� �� �  

� �f x � 	,a b

� � � �
2

b b

a a

a bxf x dx f x dx�
�� �

[4]

[5]

[1] , . [M]. :

,2003.

[2]B.A. ( ), ( ), [M]. :

,2019.

[3] . [J].

,2014,(08):139-142.

[4] . [J].

,2010,(02):206-206.

[5] , [M].

,2018.


