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ABSTRACT :- In this paper we have been proved an analogue theorem on |N, pn|k -summability, K >1.
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I.  INTRODUCTION:-
Let Zan be a given infinite series with the sequence of partial sums {Sn}. Let {pn} be a
sequence of positive numbers such that

n
(1.1) P=>p >» asn->w(P,=p,=0ix1)
r=0
The sequence to sequence transformation is defined by
1 n
(1.2) t,=—> Py S,
Pn v=0

and which defines the sequence of the (N, pn)-mean of the sequence {Sn} generated by the sequence of
coefficients {pn}.

The series Zan is said to be summable|N, pn|k, k>1,

k-1
if (13) Z(i} t, =t <o

n=1 n
In this case, when p, =1, forall n and k =1, |N, pn|k summability is same as |C,]4 summability.

Let f(t) be a periodic function with period 27 and integrable in the sense of Lebesgue over(— 7r,7r).
Without loss of generality, we may assume that the constant term in the Fourier series of f (t) is zero, so that

o0

(1.4) f(t) ~ Z(an cos nt + b, sin nt) = iAn(t)

n=1

1. Dealing With‘ﬁ, P,

o k >1, summability factors of Fourier series, Bor has been proved the

following theorem:
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Theorem-2.1
If {/1”} is a non-negative and non-increasing sequence such thatz p, A, <o, where {pn} is a

n
sequence of positive numbers such that P, — o0 as N — o and Z P, A, (t) = O(P,). Then the factored
v=1

Fourier series ZA](t) P A, is summable|N, pn|k, k>1.

i.  MAIN THEOREM
Let {pn} is a sequence of positive numbers such that P, =p, + p, +... + p, > © as

N — oo and {/In} iS a non-negative, non-increasing sequence such thatz p, A, < oo.If

e O 2R AD=0F)

(2.2) (ii). % [iJM (MJ = 0( pVJ as m— o and
v \ Pn Pt R,

(23) (ii). P,_,4 A4, = O(pnfv ), then  the  series

ZAn(t) P, A, issummable |N, pn|k, k>1.

3. We need the following Lemma for the proof of our theorem.

Lemma-3.1

If {xln} is a non-negative and non-increasing sequence such thatz P, A, <o, where {pn} is a
sequence of positive numbers such that P, —»>ocasn—>ow then P, A =0(1)asn—>ow
and » P, A4, < oo.PROOF OF MAIN THEOREM

Let t, (X) bethen-th (N, p, ) mean of the series Z A, (x) P, 4,, then by definition we have
n=1

tn(x)_ anvZA(x)Pﬂ

nVO

I
SO
Ms

_‘
Il
o

AP Y D,

1 n
— X) P, P_ A
=P Z;, (X) P P A4,
Then
1 n-1
t (x) —t,_,(X) = L P A A (X) - 5 P, PAA(X
n r=0 n-1 r=0

—Z[P - F”,“]P 2 A ()
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n-1
= L (Pn—v I:)n—l_l:)—rl n)Pﬂ“A(X)

n

PP.=
1 n-1 r
=5 o L_l AP, P,-P ., P) /Ir}(z_: P, A,(X)ﬂ using partial summation formula with
p, =0
1 n-1
T L (Por Py = Pors P AP,

n-1

+ Z(pnfrfl P.-P.. pn) PrAZr}, using (2.1)
r=1

= Tn,l + Tn,Z + Tn,S +Tn,4 » Say.

In order to complete the proof of the theorem, using Minkowski’s inequality, it is sufficient to show
that

- P k-1

Now, we have

55 -5 H(Eena]

pn n=2 p \%

k-1 k-1
Z (S ra] [ 250
_ P = n-v \" \ P v n-v 1

n n

T | <o0, fori=1234.

n,i

using Holder’s inequality

mil( p k-1 1 o 1
= 0(1)2(_”) F Z Pr-y I:)v ﬂ’v (Pv ﬂ“v)

n=2 pn n v=l
m+1 P k-1 P,
ORTIE RS

=0() i p, A4, (using2.2)

v=1

=0(1), as m— oo.

mil (P k-1 ‘ mtl (P k=1 1 n-1 k
Z_Z: (_n} |Tn.2| = Z [_nJ P_k (Z pn—v—l I:)v ﬂvj

Pn
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m+1

—0(1)2

1 n-1
Z pn—v—l I:)v ﬂ‘v (Pv ﬂ“v)k7l

Pn—l v=l

&)

m m+1 P k-1 p )
ouges (3] (%)

=0() i p, 4,, using (2.2)

v=1

=0(),asm—>w.

Now,
k-1 k—1 k
m+1 P K m+1 P 1 n-1
RS Tn = —4 K pn—v— I:)v Aﬁ“v]
HZ—Z:( pn ] ? n=2 ( pn J I:)nk (VZ—]; '
m+1 k-1 n-1 n-1 k-1
1 1
< ol = P, AL,)
n=2[pJ 3 (Vzlpnvl( Mleplj
mil (P k-1 1 ot .
= O(l) [_n] a Z Prova I:)v Aﬂ“v(l:)v Aﬂ’v) B
n=2 pn Pn v=1
1 k-1
m+ P 1 n-1
= O(l)Z(p—”J B nva P, A4, , bythe lemma (3.1)
n=2 n n v=1

m+1

—O(l)ZP AA, Y]

n=v+l

pn—v—l
P

o)

=0() i p, A4, ,using (2.2)

|

v=1
=00 ,m—>oo.
Finally,
k-1 k-1 k
mil (P K m+1 pk (nl j
— Tn = — - I:)v I:)n—v A
) B3] lE rnns
m+1 k-1 1 n-1 “
<0 Z — - ( Prva P ZVJ , using (2.3)
n=2 pn Pn_1 v=l
mil (P k=1 1 o4 “ 1 0= k-1
< 0(1) — Py [ Proyv- J
; pn Pn—l ; ' I:)n -1 ; '
k-1
n+l Pn 1 n-1
= 0(1) Z(_j z Pnva F)v ﬂ’v
n=2 pn Pnfl v=1
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=0(1), as m — oo, as above

This completes the proof of the theorem.

(1]

[2]

(3]
(4]

(5]
(6]

REFERENCES:

m(m-1) 2

ABEL, N. H : Untersuchungen (iber die Reihe I1+mx+ =+ - -+ Journal fur reine and angewants mathematik

(crelle) 1(1826), 311-339. _

Bor, H : On the local property of |N, P |ksummability of factored Fourier series, Journal of mathematical Analysis and
applications,163,220-226(1992).

HARDY, G.H : Divergent Series, Clarendow Press, Oxford, (1949).

MISRA, M., MISRA, M., RAUTO, K. : Absolute Banach Summabilty of Fourier Series, International Journal of Mathematical
Sciences, June 2006, Vol. 1, No.1, 39 — 45.

PAIKARAY, S.K. : Ph.D. thesis submitted to Berhampur University, (2010)

PETERSEN, M : Regular matrix transformations, McGraw-Hill Publishing company limited (1996).

WWW.ijmsi.org 46 |Page



