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Abstract. 
     Let f be bounded  measurable function, that is  pLf

p
1 , )( .The main 

results of this paper describes some properties that defined on the weighted Ditzian-Totik 

modulus of smoothness on f by using Bernstein’s polynomial.   

 
1. Introduction and main results 
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and f  defined on X (a.e.). 

   Also , let f  be bounded  measurable function , we denoted the Bernstein’s 
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for all positive integers n  ,and   be Lebsegue measure on X ,see [9]. 

 

Key words :moduli of smoothness ,Bernstein’s polynomial , locally global norms 



2 

 

     Let us consider the family of locally global norms in the forms for 0  and 
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 RuxXuxN   ,    :  ),( . 

    We will use the moduli of smoothness which are connected with difference of higher 

order, that is the rth  symmetric difference of f  is given by  
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    Then the rth  usual modulus of smoothness of )(
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and the Ditzian-Totik modulus of smoothness of f  is defined by  
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where ,in this applications the   usually used 2
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The weighted Ditzian-Totik modulus of smoothness of f  is defined by 
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where , rk, denoted nonnegative integers and 0 rk . 
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 denoted the set of  times continuously differentiable functions on  1,0 . 
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    Also , for  p1  ,then the Sobolev space 


p
W  is a collection of all functions f  

denoted on X ,such that , 
)1( 

f  is absolutely continuous and )(
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
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Our main results are the following: 

 

Theorem 1.1 

    Let f be bounded  measurable function defined on X ,and 0 rk  .then we have 
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with the equivalence constants depending only on r  and p . 
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Let )(
p

Lf   ,  p1  , 0 ,then we have  

  (1.13)                    







,,,,
),( )(

prkpn
fCffB  , 

with the constants depending only on r  and p . 

Theorem 1.3 
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with the constants depending only on kr,  and p . 

Theorem 1.4 

      Let nnk 10 , 1 , 1    and  p1 ,for any Bernstien’s polynomials 
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with the constants depending only on kr,  and p . 

 

2.Basic Results 

 
     In this section we mention some basic results ,which will be used to prove the main 

results. 

Lemma 2.1 [6] 

     Let RhpXLf
p
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Lemma 2.2 [1] 

     Let f be a bounded  measurable function and  p1 , then we have 
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Lemma 2.3 [2] 

    For  pNk 1  and  ,there exists constant C with depends only on k   ,so that ,for 
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Lemma 2.5 [1] 

     Let f be a bounded  measurable function then  for 1  p < , we have: 
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Lemma 2.15 
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3.Proof of Theorems 
Proof of Theorem 1.1 
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1
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
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also, by (2.2) and (2.4) , then 
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
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hence by using (2.1) 
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


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p
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so that ,by using (2.8),then we have 

                   
prkprk

ff ),(),(
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





  

hence, we complete proof of Theorem 1.1 ♣ 

 

Proof of Theorem 1.2 

Suppose that any polynomial )(
pnn

Lg  , 0 , 1  p  then we have 
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hence , by using (2,12), then we have 
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also , by using (2.11) and Lemma 2.5(ii) ,then 
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Proof of Theorem 1.3 

        Since )()( XCLf
p


  and )( fB

n
is Bernstein’s polynomial defined on 

X , r 0 and since 
2

1
)( x ,for all Xx ,also by using Lemma 2.1(ii), (2.8) and 

(1.10) ,then we have 
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p
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now, by using Theorem 1.2 ,then we will finished the proof of this theorem ♣ 

 

Proof of Theorem 1.4 

In view (2.5) and (2.6) ,we can assume 
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where, we have used the fact ikik 2  for 1, ki . 
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(3.1)              


 
,

,,, )()()),((
p

nk

kk

pnrk xPxCfB   

where , the constant C dependent on kr, and p ♣ 
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 المستخلص:
 نكم من دتيزين وتوتك  قييا  انععومت المزّح لم الخواص الاساسيت الهذف من هذا انبحث هو دراست بعض                  rk هذوال المقييذة ن ,

 متعذدة حذود بزنشتاين الجبريت .  باستخذاوLp()  , 1  p < في الفضاءات -   وانقيابهت نهقييا 
 
 


