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ABSTRACT 

In this paper, a theorem on ( )zEA ,  product summability of conjugate series of Fourier series is proved. 

 

Keywords: A  mean, ( )zEA ,  product mean, Fourier series, conjugate series. 

 

Mathematics subject classification: 42B05, 42B08. 

________________________________________________________________________________________________ 

 

1. INTRODUCTION: 

 

Let � na  be a given infinite series with the sequence of partial sums   { }ns . Let ( )
∞∞×

= mnaA  be a triangular 

matrix .Then the sequence –to-sequence transformation  
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defines the sequence  { }mt  of the A  -mean of the sequence  { }ns . If 
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then the series � na  is said to be A  summable  to s . 

 

The conditions for regularity of A -summability are easily seen to be[3]    
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Then the series � na   is said to be summable ( )zE,   to a definite number s . 
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Then the series � na  is said to be  summable to s  by the ( )zEA ,  method . 

It is known [1] that ( )zE,   is regular. It is supposed that the method ( )zEA ,  is regular through out this paper. 

 

Let )(tf   be a periodic function with period 2π, integrable in the sense of Lebesgue over (-π,π) then    
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where na and nb are the Euler-Fourier constants, is the Fourier series associated with f and the conjugate series of 

the Fourier series (1.5) is   
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We use the following notation through out this paper  
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2. KNOWN THEOREM: 

: 

Dealing with ( )( )zEpN n ,,   method of a Fourier series, Nigam,et.al[2] proved the following theorem:  

 

Theorem: 2.1 Let  { }np  be a positive, monotonic, non-increasing sequence of real constants such that   
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where )( tα  be a positive, non-increasing function of t  , then the Fourier series �
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( )( )zEpN n ,,  to )(xf  at the point xt = . 

 

In this paper, we have generalized it to  ( )zEA ,   summability of conjugate series of Fourier series (1.6). 

 

3. MAIN THEOREM: 

 

Theorem: 3.1 Let ( )
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= mnaA  be a regular triangular matrix and  

(3.1)              ,
1

)()(
0

�
�
	

��



�

�
�
�

��


�

�
�

�
�
�

�
==Ψ �

t

t
Oduut

t

α

ψ  as   0+→t    



�
����������	
�

�
��������������
�

�
����������������

�
������������������������ !�"���#�$%$!&��'� ��(�)#!*�"*�$*"��'�

'���$*��"*�$*"��$(�#+��,�-
�(���+�.��
���/�0�12+3��

© 2012, IJMA. All Rights Reserved                                                                                                                                                       60  

 

where )( tα  is positive, non-increasing function of t and 

 

(3.2)             ∞→)( nα   as ∞→n  , 

then the conjugate Fourier series �
∞

=0

)(
n

n tB  is summable  ( )zEA ,   at the point  t  . 

 

4. REQUIRED LEMMAS: 

 

We require the following Lemmas to prove the theorem. 

 

Lemma: 4.1 If )(tK n is as defined in (1.8), then  
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5. PROOF OF THE THEOREM 3.1: 

 

If ( )xfsn ; is the n-th partial sum of the conjugate of Fourier series given by (1.6), then by using Riemann-Lebesgue 

theorem, following Titchmarch [4] we have  
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Thus, the ( )zE,   transform 
z

nE  of   ns   is given by     

  

( )
dttk

t
z

k

t

t

z
xfE

n

k

kn

n

z

n

	


�

�

�

	


�

�

�

�
�

�
�
�

�
+−��

�

�
��
�

�

�
�

�
�
�

�+
=− ��

=

−

00
2

1
sin

2
cos

2
sin2

)(

1

2
)(

υ

ψ

π

π

 

 

If  nT   denote the  ( )zEA ,   transform of ns , we then have 
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In order to prove the theorem, under an assumption, it is sufficient to show that   
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Value theorem for the integral in the 2nd term as )(nα  is monotonic. 
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This completes the proof of the theorem. 
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