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Abstract 

In this work, the representation of generalized weight Hölder spaces
pH  as the sum 

of Banach spaces is given and the criterion of coincidence of suitable pairs with each other 

is found. 
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1. Introduction 

Lets assume that  )(1 x  and )(2 x ,  lx ,0 , 0l  are continuous 

functions and ,0)(,0)(,0)()0( 2111  xxl   .,0 lx Now define 

   xxx 21)(   . For simplicity, we will replace )(2 xl   by  x2 . 

Definition 1. If there exist increasing functions 

21 , , then: 
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a)   2

i ~   

i , 2,1i ; 

b) )(1 x ~ )(1 x ,   )(2 x ~ )(2 xl   

If these relations hold, then we say  . 

Definition 2. Suppose that )(xi  2,1i  non-decreasing functions and  

0)0( i ;  xlxx  21 )()(  ,      lblx ,0,,,0    is the modul of 

continuousness. 

The space 

        0limlim:,0
0




xuxulCuH
lxx

p   

is the generalized Hölder space. 

The norm in this space is defined by the following equation: 

 
        ./sup 2111

,0,

21

21

xxxuxuu

xx
lxx






  

Let define the set of functions  lCf ,0   lCf ,0  by 

 lH
p

,01

   lH ,02

 s

o that, 

 

here  

      000,,0  llH   . 

And also define the set of functions  lCf ,0 by
21

H  , so that  

       ttttf 21/   . 

Definition 3. Lets define the set of functions  by 0  ,so that 

           xxconstxxrxrxxrlx ,,0,,0
 

2.Theorem about the representation of Banach spaces of weighted 

generalized Hölder spaces 
H   

 

Theorem 1.Suppose that 021    and   
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 
     

   




















lltl

lt
l

tt
t

j

i

i

,2/,2/

2/,0,
2

/~ 21




  

                                  2,1,,  jiji .  

Then the relation 

02121
~~    və 2121

~~ 





 HH   

is satisfied. 

The following theorem is held about the representation of Banach spaces of 

weighted generalized Hölder spaces 
H  in the form of sums and finding a 

criterion for the coincidence of the corresponding pairs with each other: 

Theorem 2. 2121
~~~~ 









 HHH  . 

Lets note that this equality is understood in the meaning of space. 

Proof. In order to prove the theorem, we should show the satisfaction of the 

following conditions: 

1) ;2121
~~~~ 









 HHH   

2) ;2121
~~~~ 









 HHH   

3)  .inf
2

~
1

~

21

2
~

1
~

21

21

~~












 HHuuuH
uuuHu 


 

Firstly, lets prove the 1)  : 

Lets  take 1
~

Hu . Then, because of   

       Hxxxu
df

 ,~~~
2210 ;     0~,00 2  l  we get 

    00 00  l  and because of     c~  

we get    H00 , i.e. 21
~~ 

Hu . 

Thus, 211
~~~ 





 HH  . 

Analogically, we can show that 212
~~~ 





 HH  . 

Taking into account that 21
~~ 

H  is the linear set, then we get that  

2121
~~ 









 HHH  , 

i.e. the 1) is proved.  
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Now, lets prove 2). 

Let 21
~~ 

Hu . Then, if we take  

   
   









llxlu

lxxu
u

,2/,2/

2/,0,
1

 

 
     









llxluxu

lx
uuu

,2/,2/

2/,0,0
12

 

we get 
21 uuu   and 1

~

1



Hu  , 2
~

2



Hu  . Thus, 1
~

1



Hu 
 for 

21
~~ 

Hu ,  

2
~

2



Hu  :  21 uuu 2121
~~~~ 









 HHH  ,  i.e. the 2) is proved. 

Now, lets prove the 3): 

Lets take 21
~~ 

Hu . Pay attention to functions 
1u  and 

2u  from 2): 

 2/,0, lyx   for  yx   

                   yuxuyuxuyuxu  2211  

            yuxulyuxu 1111111
~~2/   . 

Note that, if  2/,0, lyx  we get        2/~
1121 lttt   and  

      022  yuxu  . Thus, if 2/0 lyx   

     yuxu          yuxul 11111
~~2/                         (*) 

is satisfied. 

 And also, because of       2/~2/~
111 lluu    inequality (*) for  lx ,0  

is held if  ll ,2/ . Then we get that, 

 
1

~
2

~
1

~
11 2/ 







HH

ulu  . 

Analogically, can be proved that  

 
2

~
2

~
1

~
22 2/ 







HH

ulu  . 

Then we get that,
 

1
~

1



Hu  , 2
~

2



Hu  : 21 uuu   for the function 

21
~~ 

Hu and inequality 

      
2

~
1

~
2

~
1

~
2121 2/,2/max 









HHH

uullu

      


2
~

1
~

21

2121 inf2/,2/max 






HHuuu

uull  
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    
2

~
1

~2/,2/max 21 






HH

ull


  

is satisfied. 

Thus, for 21
~~ 

Hu   

2
~

1
~

2
~

1
~

1 






 HHH

ucu


 ,     .2/,2/max 211 llc                     (1) 

Now, lets take  1
~

1



Hu  , 2
~

2



Hu   and 
21 uuu  . Then, because 

of 211
~~~ 





 HH   and 212
~~~ 





 HH    we get that 

2
~

1
~

2
~

1
~

2
~

1
~

21 






 HHH

uuu                                         (2)   

Lets prove that 1
~

11 0


Huc  ,
1

~
2

~
1

~
1 




 HH
ucu   

Certainly, because of 
     

 yx

yuxu
u

H 











211211

1

~~~~
sup

2
~

1
~ , define that  

 11
~u . 

Taking into account that    xux
H
 


1

~  və      yxuyx
H

  


1
~

1 ,  

we get that: 

                     xyxyyxxyuxu 222211211
~~~~~~~ 

 

                  yxyuxyxuyxy
HH 2212122

~~~max~~
1

~
1

~  





      
1

~
1

~
11

~







HiH

ucyyyxu  , 

here      yyyxc i  ~ , 2,1i . 

In the same way, we can show that 

2
~

2
~

1
~

22 



 HH

ucu  . 

Then, taking into account equation  (2) ]
21 uuu  , 1

~

1



Hu  , 

2
~

2



Hu  and 

     
2

~
2

~
2

~
1

~
212 






 HHH

uucu   

Is satisfied. I.e. ,  

2
~

2
~

2
~

1
~ 






 HHH

ucu


                                               (3) 
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doğrudur. 

Thus, from relations (1) və (3) we get that , the relation  

 
2

~
2

~

21

2
~

1
~

21inf 






 HHuuuH

uuu 


 

is valid. 

With that, the theorem 2 is proved. 
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