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Abstract

A new result concerning absolute summability of infinite series us-
ing almost increasing sequence is obtained. An application gives some
generaliztion of Sulaiman [3].

Keywords: Absolute summability, almost increasing sequence and se-
quence of bounded variation.

1 Introduction

Let > a, be an infinite series with sequence of partial sums (s,). By u%, t¢

we denote the n'™ Cesaro mean of order a« > —1 of the sequence (s,), (na,)
respectively, that is

« 1 - a—1
upy = T UZ:; AN s, (1.1)
to =AY A2 lva, (1.2)
v=0

The series Y a,, is summable |C,alg, k > 1 if

o0 o0
an_lwﬁ —ut L |F = Zn_1|tf{|k < 0. (1.3)
n=1 n=1

For a =1, |C, a|; summability reduces to |C, 1|y summability.
Let (pn) be a sequence of constants such that

P,=po+p+...4+p, —00asn— oo (1.4)

The positive sequence (b,,) is said to be almost increasing sequence if there
exists a positive increasing sequence (c,) and two positive constants M and N
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such that, Mc, < b, < Ne¢,. Every increasing sequence is almost increasing
sequence.
A sequence (\,) is said to be of bounded variation, denoted by (A,) € BV

D IANS =D A = M| < 00
n=1 n=1

if

2 Main Theorem

Here we generalized the Sulaiman theorem [3].

Theorem 2.1. Let p > 0, p, > 0 and (p,) be a non increasing sequence

(Sulaiman [3]) (X,,) be almost increasing sequence if the following conditions
(Bor [1]), (Mazhar [2]) and (Verma [4]). Where A, € BV

Zn!A2)\n]Xn < 00 (2.1)
n=1
|An| Xn = O(1) as n — o0 (2.2)
nX,|AXN| =0(1) as n — oo (2.3)
D XA, < 00 (2.4)
n=1
Y, =0(1) as v — o0 (2.5)
vAY, = O(1) as v — o0 (2.6)
and
" okl
Z i t,|F = O(X,,) as n — oo (2.7)

v=1 "V

are satisfied, then the series ) a,\,1, is summable |C, 1,8z, k> 1, 6 > 0.

Proof. Let T,, be the n-th (C, 1) means of the sequence (na,A,v,).

Therefore .

1
T, = n+1 ZUGUAU¢U'

v=1

Abel’s transformation gives

1 n—1 v n
L=y (Zl ANto) Y 7 ar + Anthn > v av>

r=1 v=1
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n—1 n—1
1
] (Z(v + Dty A dy+ > (v + 1)tv¢v+1A/\U> + tatnAn

v=1 v=1
= 4n,1 + Tn,Q + Tn,S-

In order to complete the proof, by Minkowaski’s inequality, it is sufficient
to show that

e}
> TP <00, j=1,2,3
n=1

Applying Holder inequality, we have

m—+1 m—+1 n— k

1
Zné’f YT lF = Z Ok—1 (v + 1)t Ay Ay

v=1

m-+1 §k 1 n— 1 n— k—1
~om S S s ( 1)
1

v

—_

m+1 §k1”1

Z Zk!tlmwv\ Aol (n)*

m—+1
Znﬁc QZ k’tv’k’A@Dv‘kp\v‘k
v=1
m+1
=0(1 )Z VIt [F| A FAE D
v=1 n=v+1
=0 Y. M FAv I [t
v=1
1)Zvk\tv\klﬁ%|k\>\v|k(v)5k_1
v=1
= 0(1) > vt [FloAg, [f| A, *
v=1

1) Z /U(;k_l‘t’v‘k‘A’UVf
v=1

m ,Uﬁkrflt k)\v

Xk 1
v=1
m ‘t|k 6k1 |t|k ok—1
() SeH) gl X DA IZ X
v=1 r=1

m—1
(1)) X AN+ O(1) X, | M| = O(1)

v=
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m+1 m+1 k
Z Sk— 1|Tn ‘k Z nék 1 1)tvwv+1A)\v
n=2

m+1 6k 1 n—1

= Z Zﬂuwm AN, [

o L R M [F [ [P AN | R
:O(1>Z nk Z k-1 ' ZX“|A)‘“|
v v=1

k-1

n=2 v=1

m k|t/l}| |A>\| m+1
oy IR 57 e

v=1 n=v+1

— vt )* |A>\v|_ Sk~k

=0(1) )

Xk—l
v=1 v

m ’t |k Sk—1

o[Fv
= O(UZT\UAM

v=1
m |t |k 0k—1 |t
Z|A |M|ZX“ |AZ Xkl
m—1 m—1
=0(1) Y v|AA| X, + 0(1) Y X, |AN [+ O(L)m| AN, | X,
v=1 v=1
=0(1)
And
S 0T ) = Zn5’“‘1!tnwnAn|’“
n=1 n=1
[tal® -0
=0(1 Z X’“ 1 [An
= O(1) as in the case of T,
This completes the proof of theorem. O
References

[1] Bor, H.; On a new application of almost increasing sequences, to be
published in Mathem and Computer Modelling, 35 (2011), 230-233.

www.ijert.org 200



IJERTV21S80113

International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 2 Issue 8, August - 2013

[2] Mazhar, S.M.; Absolute summablity factor of infinite series Kyungpook
Math. J. 39 (1999).

[3] Sulaiman, W.T.; On a application of almost increasing sequences, Bul.
of Math. Analysis and applications Vol. 4 (2012), 29-33.

[4] Verma, R.S.; On the absolute Nérlund summability factors Riv. Mat.
Univ. Parma (4), 3 (1977), 27-33.

www.ijert.org 201



