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ABSTRACT 

In this paper a general result on degree of Approximation of the Nörlund summability means of  Fourier series with a 

weight has been obtained at the point x = 0 by Nörlund mean. 

 

In 1981, S.N. Lal and K. N.Singh [4] obtained on the Absolute Summability of Fourier Series by Nörlund mean. 

 

In this paper, we obtain the comparable result of [4] with degree of approximation by Nörlund summability of weighted 

Fourier series at the point x=0 by Nörlund mean. 
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INTRODUCTION: 
 

Let � nu be a given infinite series with the sequence of partial sums{ }nS . Let { }np  be a sequence of constants and 
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and the sequence { }nt  of Nörlund mean of the sequence { }nS generated by the sequence of coefficient { }np . 

 

The important particular cases of the Nörund means are: 

1. Harmonic means when 
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2. Cesàro mean, when ,
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3. Nörlund mean ( )npN ,  when  1=nq    for all n . 

 

4. Nörlund mean ( )nqN ,  when  1=np    for all n . 

 

The Laguerre expansion of a function ( ) ( )∞∈ ,0Lxf  is given by 

-------------------------------------------------------------------------------------------------------------------------------------------- 

����������	
���
��������
��������
���
���
�
������

���	��
���
�
���	
���

������



Sandeep K. Tiwari1 and Dinesh K. Kachhara*2/ Degree of approximation by nörlund Summability means of laguerre series/ 

RJPA- 1(2), May-2011, Page: 35-39 

Research Journal of Pure Algebra- 1 (2), May – 2011                                                                                                                        36                                               

  ( ) ( ) ( )xLaxf
n

nn�
∞

=

=
0

α
                                                                                                                        (2) 

Where 

       ( ) ( ) ( ) ( )dyyLyfye
n

n
a n

v

n

ααα
α �

∞
−

−

	


�

�


�

��
�

�
��
�

� +
+Γ=

0

1

1                                                                (3) 

 

and  
( ) ( )xLn

α
 denotes the nth Laguerre expansion of order  1−>α , defined by the function 
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And existence of the integral (3) is presumed. 

 

We write 

  ( ) ( ){ } ( ) ( ){ }01
1

fyfyey
v −+Γ= −− ααφ  

 

Gupta [2] estimated the order of the function by Cesàro means of the series (2) at the point 0=x  after replacing the 

continuity condition in Szego’s theorem [7] by a much lighter condition.  

 

Theorem: 1 If  
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Theorem: 2 For  1−>> αk  
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Where  ( )tφ  is a positive increasing function such that 
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In Singh [6] estimated the order of function by harmonic means of the series (2) at the point  0=x  . He proved the 

following: 

 

Theorem: 3 For 
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Jayaswal [3] generalized the result of Singh [6] and proved the following: 

 

Theorem- 4 If for fixed  ∂   and   
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where { }np  is a positive non increasing sequence such that 
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and nt is the Nörlund mean 

 

We prove our theorem for the Nörlund mean which is a more general than harmonic mean. In our theorem the range of  

α  is increase to
2

1
1 −<<− α , which is more useful for application .we prove the following theorem: 

 

Main Theorem:  If  { }np  is a positive non increasing sequence of real number such that 
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  Then for 
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nt  is the Norlund mean of Laguerre expansion 

 

Proof of the main theorem: 
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Using orthogonal property of Laguerre polynomials and (15) we get 
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Using orthogonal property and order estimates as given in Sezgo (1959), we get 
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Finally, considering 4I we get 
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Therefore from (4), (5),(6),(7) we have  
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Which complete the proof of our theorem. 
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