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In this paper we prove a general theorem|d¥, pi;; 6|, summability, which
generalizes a theorem of OzarsI&hdgn |N,pn; §|k summability, under weaker
conditions and by using quasi-power increasing sequences instead of almost
increasing sequences.
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1. Introduction

A positive sequencéy,) is said to be a quagi-power increasing sequence if there
exists a constant’ = K (/3,v) > 1 such that

(1.1) KnPy, > mPy,,

holds for alln > m > 1. It should be noted that every almost increasing sequence is
a quasig-power increasing sequence for any non-negativieut the converse need
not be true as can be seen by taking the exampleysay n=° for 3 > 0. So we
are weakening the hypotheses of the theorem of Ozar6]aneplacing an almost
increasing sequence by a quagpower increasing sequence.

Let > a, be a given infinite series with partial surfis,) and let(p,,) be a se-
quence wittpy > 0, p, > 0forn > 0andP, = >""_, p,. We define

n

L2) =) Avip,  Br=>pl (P =p%=0,i>1),
v=0

v=0
where

(a+1)(a+2) - (a+mn)

(1.3) A =1, A=
n!

, (a>-1,n=1,2,3,..)

The sequence-to-sequence transformation
(1.4) U ! i o
. = — Sy
n P,r? —~ pl/

defines the sequenc¢&?) of the (V, p2) mean of the sequende, ), generated by
the sequence of coefficients?) (see []).
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The series  a,, is said to be summabl\év,pg

o k> 1, if (see B])

o] po k—1 X
(1.5) > (p—g) Us — U2 ,]" < oo,

n=1

and it is said to be summabl&’, pg; 6| , k > 1 andd > 0, if (see [7])

0 / pa Stk
(1.6) 3 (—”) ve - v, |* < oo

n=1 p%
In the special case wheh= 0, a = 0 (respectivelyp, = 1 for all values ofn)
|N,p3; 6|, summability is the same a8/, p, |, (respectivelyC, 1; 6|,) summability.

Mishra and Srivastaval] proved the following theorem fdC, 1|, summability.

Later on Bor B] generalized the theorem of Mishra and Srivast&@}&dr ]N, Dn
summability.

Quite recently Ozarslar6] has generalized the theorem of B8} inder weaker
conditions. For this, Ozarslag][used the concept of almost increasing sequences.
A positive sequencéb,,) is said to be almost increasing if there exists a positive
increasing sequende, ) and two positive constant$ and B such thatdc, < b, <
Be, (see [l]). Obviously every increasing sequence is an almost increasing sequence
but the converse needs not be true as can be seen from the exaraplex(—1".

Ik

Theorem 1.1.Let (X,,) be an almost increasing sequence and the sequepges
and(,,) such that the conditions
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o0

(1.10) Zn|Apn|Xn < 00.

n=1

are satisfied. Ifp,,) is a sequence such that the condition

(1.11) P, =0 (np,), asn— oo,
. . g Quasi B-Power Increasing
is satisfied and Sequences
m 0k—1 Santosh Kr. Saxena
(112) Z (&) |3n’k =0 (Xm)’ asm — 0o, vol. 10, iss. 2, art. 56, 2009
Dn
n=1
Title Page
00 ok—1 ok
(1.13) Z (&) Pl 0 { (i) Pi}’ Contents
n=v+1 Pn n—1 Dv v « b
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2. Main Result

The aim of this paper is to generalize Theoremfor |]\_f,pf{; 6|k summability under
weaker conditions by using quasipower increasing sequences instead of almost
increasing sequences. Now, we will prove the following theorem.

Theorem 2.1.Let(X,,) be a quasi-power increasing sequence for sotne 5 < 1
and the sequencég, ) and(\,) such that the conditions.(7) — (1.10 of Theorem
1.1are satisfied. Ifp2) is a sequence such that
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(2.1) PY*=0 (npy), asn — oo, vol. 10, iss. 2, art. 56, 2009
is satisfied and
m_/ pa okt N Title Page
(2.2) 2—:1 (E) [sal” = O (Xi), asm — oo, Contents
<« >
00 pa 0k—1 1 po ok 1
(2.3) (—”) =0 (—”) — 5, < >
n;rl P Py Yy by
Page 6 of 11
. - - . > < l.
then the serie§" a,, A, is summableN, p2; 5\k fork>1and0<é < ¢ o Back
Remarkl. It may be noted that, if we takeX,,) as an almost increasing sequence and
a = 0 in Theorem?.1, then we get Theorem. . In this case, conditions2(1) and el
(2.2) reduce to conditionsl(11) and (L.12) respectively and conditior?(3) reduces Close

to (1.13. If additionally§ = 0, relation ¢.3) reduces to

—  Dn 1
2.4 —0(—
( ) _ Pnpnfl (Pl/> ’

which always holds.
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We need the following lemma for the proof of our theorem.

Lemma 2.2 ([B]). Under the conditions ori.X,,), (5,) and (\,) as taken in the
statement of the theorem, the following conditions hold

(2.5) nppX, =0 (1), asn — oo,

(2.6) iann < 0.

Proof of Theoren?.1. Let (7) be the(N, p) mean of the series a,\,.. Then by
definition, we have

n

S Y et = 3 (P - P e
w=0

nuO noy=0

Then, forn > 1, we get

o« _ PN N™pa
TO — T | = PT?P%;P ' Lauh,

Applying Abel’s transformation, we have

(e}

T T;fl—PaPa ZA %sm

n

ng;a Zp”S”A +PaPa Z BN+ By

n n—1 n

=T +T5,+ T,fig, say.
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Since
Ty + Ty + T < 3 (T [+ T+ T2l )

to complete the proof of Theoreinl, it is sufficient to show that

o0 o\ Ok+k—1
S (5] < aeras
n=1

pn Quasi B-Power Increasing
Sequences
Now, whenk > 1, applying Holder’s inequality with indicesandk’, Where%Jr% = yioe 4 S
1, and using,| = O (5 ) = O (1), by (1.9, we have vol. 10,is5. 2, art. 56, 2009
k
e Py Ppapa pusv v
5 \Pn — \ Py By Pn—l — Contents

< >

m+1 Sk—1 n—1 k=1
1 44 14
< - - A - Py
Z ( n ) Pn 1 ; <Pn

o i P Okt Page 8 of 11
oYkt Y (E) (5)
n=v+1 Py n—1 Go Back
m ok 1
ole 1K1, il Full Screen
O3 (5) 5
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Sk—1
k
( ) A

v

P 0k—1 Po Sk—1
wz( ) sl 4+ O(1) A |Z( ) 5, ¢

Py

3ﬁ
AN

M

SN
— =

=01) 1AM X, + 0 (1) [Am] Xom

M

N
Il

—_

=0 (1) Pv Xy + O (1) [Am| Xon

1%

=0(1), asm — oo,

3

Il
—

O (1), by (2.5), using the fact thatA\,,| < p, by (1.7) and Py = O (np%) by (2.1)
and after applying the Holder’s inequality again, we obtain

ril <ﬁ)6k+k 1} |
P
m+1 pe dk—1 1 E (n-1 b
B () (S
n— v=1
m+1 po k=1 4 n—1 1 ol kot
<z( L) o {Zp;f(upmsm}{m ZPS}
— n—1 ,1
m+1 Pa 0k—1 1
St 3 (B L

n=v+1 pn

by virtue of the hypotheses of Theoreni and Lemm&.2. Sincevp, = O (XL) =
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Ms

0k—1
( ) (vp)" L3,
A

v=1
m—1 Sk—1 Po Sk—1 i
oY <upy>2< ;") saf + 00 mpmz(p) ]
v=1 v
m—1
=01) Y _|1A @) X, + 0 (1) mpy X,
rI;Lill m—1
:O(l) |ApV|X +O Zpu+1XV+1+O( )mmem

v=1
=0(1), asm — oo,

by the virtue of the hypotheses of Theorém and Lemma2.2. Finally, using the

fact thatPy = O (npy) , by (2.1) asinT,, we have
m Pff ok+k—1 ok m Pﬁ 0k—1
S(E) mmmomX () sl
n=1 Dn n=1 by

=0(1), asm — 0.

Therefore, we get

0 P ok+k—1
Z(J) | nw’ ., asm — oo, forw=1,2,3.
Pn
This completes the proof of Theoreimnl. 0

If we takep,, = 1 anda = 0 for all values ofn in Theorem?.1, then we obtain a
result concerning thg”, 1, 6|, summability.

Quasi B-Power Increasing
Sequences

Santosh Kr. Saxena

vol. 10, iss. 2, art. 56, 2009

Title Page
Contents
44 44
< >
Page 10 of 11
Go Back
Full Screen

Close

journal of inequalities
in pure and applied
mathematics

issn: 1443-575k

© 2007 Victoria University. All rights reserved.


http://jipam.vu.edu.au
mailto:ssumath@yahoo.co.in
http://jipam.vu.edu.au

References

[1] S. ALJANCIC aND D. ARANDELOVIC, O-regular varying functionsPubl.
Inst. Math.,22(36) (1977), 5-22.

[2] H. BOR, A note on some absolute summability methddsligerian Math. Soc.,
6(1987), 41-46.

[3] H. BOR, A note on absolute summability factohsternet J. Math. and Math.
Sci.,17(3) (1994), 479-482.

[4] K.N. MISHRA AND R.S.L. SRIVASTAVA, On absolute Cesaro summability
factors of infinite seried@ortugal. Math.,42(1) (1985), 53-61.

[5] L. LEINDLER, A new application of quasi power increaseing sequerteabl.
Math. (Debrecen)58 (2001), 791-796.

[6] H.S. OZARSLAN , On almost increasing sequences and its applicatiues;
nat. J. Math. and Math. Sc25(5) (2001), 293—-298.

[7] S.K. SAXENAAND S.K. SAXENA, A note on| N, p%; 6
Soochow J. Math33(4) (2007), 829-834.

, Summability factors,

Quasi B-Power Increasing
Sequences

Santosh Kr. Saxena

vol. 10, iss. 2, art. 56, 2009

Title Page
Contents
44 44
< >
Page 11 of 11
Go Back
Full Screen

Close

journal of inequalities
in pure and applied
mathematics

issn: 1443-575k

© 2007 Victoria University. All rights reserved.


http://jipam.vu.edu.au
mailto:ssumath@yahoo.co.in
http://jipam.vu.edu.au

	Introduction
	Main Result

