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ABSTRACT 

The purpose of the present paper is to establish a new result concerning uniform matrix summability of conjugate 

series of a Fourier series. Relevant connections of the results presented herewith various known results are briefly 

indicated. 
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1. INTRODUCTION AND PRELIMINARIES: 

 

Let f  be π2  periodic, Lebesgue integrable function with Fourier series given by   
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The conjugate series of series (1.1) is given by 
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Let )( n,ka T =  be an infinite lower triangular matrix satisfying Silverman-Töeplitz [9] conditions of regularity i.e. 

(i) ∞→→�
=

     as  na
n

k

n,k 1
0

 

(ii) n   for   kan,k >= 0  and    

(iii) �
=

≤
n

k

n,k   M    a
0

   where M  is finite constant. 

 

Let �
∞

=0

)(
n

n xu be an infinite series defined in ],[],[ ππ−⊂ba . The 
th

n  partial sum of the series �
∞

=0

)(
n

n xu  is 

given by ],[    )()(
0

baxxuxS
n

n ∈∀=�
=ν

ν . 

________________________________________________________________________________________________ 

����������	
���
�������Saurabh Porwal
3*
�����

�� saurabhjcb@rediffmail.com 



���������
	

����
�������������

��
��
���������������

��
������������ �!"�#�����#!$�� ���%!�!�&����������	
����
�����
���

�
������������

© 2012, IJMA. All Rights Reserved                                                                                                                                                     234  

If there exists a bounded function )(xS  such that  
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                                            (1), o  as  n= → ∞ , 

uniformly ],[ bax ∈∀  then we say that the series �
∞

=0

)(
n

n xu  is summable (T) uniformly in bxa ≤≤  to the 

sum )(xS . 

 
Particular Cases: 

 

Several authors such as ([1]-[4]), (see also [5]) studied the matrix summability method and obtained many interesting 
results. 
 
The important particular cases of the triangular matrix means are: 

(i) Cesàro mean of order 1 or (C, 1) mean if ,
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We denote )(xSn , the nth partial sum of the series (1.2). 
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Saxena [6] discussed the uniform harmonic summability of conjugate series of a Fourier series in the following form: 

Theorem: 1.1 If �
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summable by harmonic means uniformly in E to the sum )(xf , provided the limit (1.4) exists uniformly in E. 

 
Tripathi and Singh [8] extended the above result to the case of uniform Nörlund summability in the following form: 
 

Theorem: 1.2 If the sequence { }nq  is real, non-negative and monotonic non-increasing sequence of coefficients such 
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uniformly in a set E, as 0+→t , then the series (1.2) is summable ),( nqN uniformly in E to the sum )(xf , at 

the point xt = , provided the limit (1.4) exists uniformly in E. 
 

2 MAIN THEOREM: 

  

The purpose of this paper is to generalize the result of Saxena [6] and Tripathi and Singh [8] for uniform matrix 
summability method. In fact, we prove the following interesting result. 
 

Theorem: 2.1 Let )( n,ka T =  be an infinite triangular matrix such that the elements )( n,ka  are non-negative and 

non-decreasing with nk ≤ and if   
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To prove our main theorem we require the following lemmas.  
 

3. LEMMAS: 

 

Lemma: 3.1 If ( )kna ,  is a non-negative and non-decreasing with nk ≤  , then   
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Lemma: 3.2 If ( )kna ,  is non-negative and non-decreasing with nk ≤  and )(tKn  is given by (1.9) then 
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Hence the lemma is proved. 
 

4. PROOF OF THE MAIN THEOREM: 

 

It is well known that the integral formula for the kth partial sum of conjugate series of a Fourier series (1.2) is given by, 
(see [7]): 
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So in order to prove our main theorem, we have to show that  
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Also by the virtue of Riemann Lebesgue theorem and regularity of method of summation, we have ( )13 oI = , as  

∞→n ,                                                                                                                                                                         (4.8) 
 
Thus from (4.1), (4.3), (4.6), (4.7) and (4.8), we have 
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This completes the proof of the theorem. 
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