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Abstract: We introduce a relationship between the r-th modulus of smoothness and the K-functional of J-

peetre in this article. 
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1- INTRODUCTION 

K-functional peetre's is a useful tool for describing the smoothness of functions, particularly those 

defined on and belonging to. For functions defined on and belonging to this article, we will prove an 

equivalent between it and the r-th order modulus of smoothness. 

Definition 1.1 [3] 

A k-function can be defined as follows: 

  

Where  means that is  times differentiable and  is continuous in the finite 

set. 

 

Definition 1.2 [2] 

Let  

 
 

Definition 1.3 [2] 
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2- Auxiliary Results 

 

Lemma 2.1[7]  

If then 

 
Lemma 2.2 [3] 

If  , we have 

 . 

Lemma 2.3 [1] 

If we have  

 . 

Where . 
Lemma 2.4 [4] 

If and if  then 

 
3- The Main Result 

Theorem 2.1 

 If  

  

Proof: 

If  ,  

then 

 

By Lemma 3.1 and Lemma 3.2 we get 

 

 

 

If   , then 
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suppose be the unit vectors in , , 

Putting   in Definition 2.3 , by Lemma 3.4 we obtain 

 

 

 

by Definition 2.3, and Lemma 3.4 

 

 

 

 

let  

by Lemma 3.3.3 and Lemma 3.3.4 to get 

 

 ■ 
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