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ABSTARCT 

Recall that a C  method is obtained by deleting a set of rows from the Cesáro matrix 1C . The purpose of 

this article is to introduce the sequence spaces ),,,,(0  sfpC  ),,,(  sfpC c  and ),,,(  sfpC  using a modulus 

function f . Several properties of this spaces, and some inclusion relations have been examined. 
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INTRODUCTION 

The notion of modulus function was introduced by Nakano  12  and further investigated by Ruckle  14 , 

Maddox  9 , Tripathy and Chandra  15  and many others. A function     ,0,0:f  is called a modulus 

if 

 i 0)( xf  if and only if ,0x  

  ),()()( yfxfyxfii   

fiii)(  is increasing ,  

  fiv  is continuous from the right at 0 .  

It is immediate from  ii  and  iv  that f  is continuous everywhere on  .,0   The idea of difference 

sequence was first introduced by Kizmaz  6  write 1 kkk xxx  for  ,....3,2,1k  Let   denote the space of 

all comlex-valued sequences,  :  be the difference defined by   .
1






kkxx  Let   denote the 

space of all real or complex-valued sequence. It can be topologized with the seminorms ,)( nn xxp   

,...),2,1( n  any vector subspace X  of   is a sequence space. A sequence space X  with a vector space 

topology  , is a K -space provided that the inclusion map    ,: Xi ,   xxi  , is continuous. If, in 

addition,   is complete, metrizable and locally convex then  ,X  is an FK-space. So an FK-space is a 

complete, metrizable locally convex topological vector space of sequences for which the coordinate 

functionals ,)( nn xxP     ,...) ,2,1( n  are continuous. The basic properties of FK-spaces may be found in 

 3 ,  16 ,  17  and  19 . 

Ruckle  14  used the idea of a modulus function f  to construct a class of FK spaces 
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Let )( n   be a sequence of positive numbers i.e, N nn ,0  and X  an FK space. We shall 

consider the sets of sequences )( nxx   

}.:{ X
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wxX
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The set X  may be considered as FK-space. We shall call them as rate spaces (  see,  4  and  ).5 Let F  

be an infinite subset of N  and F  as the range of a strictly increasing sequence of positive integers, say 



International Journal of Physics and Mathematical Sciences ISSN: 2277-2111 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jpms.htm 

2014 Vol. 4 (2) April-June, pp. 51-59/Cumali et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  52 

 

   1nnF  . The Cesáro submethod C  is defined as 
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where  kx  is a sequence of a real or complex numbers. Therefore, the C -method yields a subsequence 

of the Cesáro method 1C , and hence it is regular for any  . C  is obtained by deleting a set of rows from 

Cesáro matrix. The basic properties of C method can be found in  1  and  .13  We need the following 

inequality throughout the paper. Let )( kpp   be a sequence of positive real numbers with kk pG sup  and 

).2,1max( 1 GD  Then, it is well known that for all ,ka ,Ckb  the field of complex numbers, for all Nk , 

   1.kkk p

k

p

k

p

kk baDba   

Also for any complex ,  

 2),1(max
Gpk    

see in  .11  Motivating by Maddox  ,9 Jürimäe  4  and Başarır  2  we make the following definitions: The 

following sequence spaces 
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RESULTS 

In this section, C rate sequence spaces of difference sequence is defined by a modulus function, and 

several theorems on this subject are given. 

Definition 1. Let  f   be a modulus function. Then we define the following sets of sequences 
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Theorem 1. 

 i For any modulus function ,f  ),,,(),,,,(0   sfpCsfpC c  and  ),,,(  sfpC  are linear spaces over the 

complex field .C  

 ii  Let f be any modulus. Then  ).,,,(),,,(),,,(0   sfpCsfpCsfpC c   

Proof.  i  Let ).,,,(, 0  sfpCyx   For any ,C,  there exist integers M  and N  such that  M  and  

. N  By definition of modulus function and inequality )1(  we have 
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This implies that ),,,,(0   sfpCyx   and completes the proof. The others cases are routine works in 

view of the above theorem. 

 ii  The proof of the inclusion ),,,(),,,(0   sfpCsfpC c  is routine verification. So, we leave it to the 
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From inequality )1( , we get 
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There exissts an integer M  such that  .ML   Therefore we have 
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This shows that ),,,(  sfpCx  , and completes the proof. 

Theorem 2. ),,,(),,,,(0   sfpCsfpC c  and  ),,,(  sfpC  are linear topological spaces paranormed by 
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where ).sup,1max( kk pGM   

The proof follows by using standart techniques and the fact that every paranormed space is a topological 

linear space  .37.,18 p  So we omit the details. 

Theorem 3. ),,,(),,,,(0   sfpCsfpC c  and  ),,,(  sfpC  are complete in their paranorm topologies. 
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So this completes the proof  .i  
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The proof of following results is routine work in view of Theorem 5. 
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 ii  Let f  is bounded. Then for any  wx  
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therefore we obtain wsfpC  ),,,(   and this completes the proof. 
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