JOURNAL or SCIENCE

SAKARYA UNIVERSITY

Sakarya University Journal of Science

ISSN 1301-4048 | e-ISSN 2147-835X | Period Bimonthly | Founded: 1997 | Publisher Sakarya University |
http://www.saujs.sakarya.edu.tr/

Title: Absolute Almost Weighted Summability Methods

Authors: Mehmet Ali Sarigol
Recieved: 2019-01-31 16:17:44

Accepted: 2019-03-18 08:33:49

Article Type: Research Article
Volume: 23

Issue: 5

Month: October

Year: 2019

Pages: 763-766

How to cite

Mehmet Ali Sarigdl; (2019), Absolute Almost Weighted Summability Methods.
Sakarya University Journal of Science, 23(5), 763-766, DOI:
10.16984/saufenbilder.520449

Access link

http://www.saujs.sakarya.edu.tr/issue/44066/520449

New submission to SAUJS
http://dergipark.gov.tr/journal/1115/submission/start



JOURNAL o SCIENCE

Sakarya University

Journal of Science

" % sakarya University Journal of Science 23(5), 763-766, 2019

\\\\\\\\\\\\\\\

SAKARYA

UNIVERSITY

Absolute almost weighted summability methods

Mehmet Ali Sarigol”™

Abstract

In this paper, we introduce absolute almost weighted convergent series and treat with the classical results of Bor [3-
4] and also study some relations between this method and the well known spaces.
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1. INTRODUCTION

Let £, be the subspace of all bounded sequences of w,
the set of all sequences of complex numbers. A
sequence (x,) € £ said to be almost convergent to y
if all of its Banach limits (see, [1]) are equal toy.
Lorentz [8] proved that the sequence (x,) is almost
convergent to y if and only if

m
=93
—— ) Xpip — Y asm— oo uniformlyinn (1.1)
m+1 ]

Let Y a, be a given infinite series with s, as its n-th
partial sum and (p,) be a sequence of positive real
numbers such that, P_; = p_4,

Pn:p0+p1+...+pn—)ooasn—>00, (12)

The series Y. a,, is said to be summable |N, p, |, k =
1, if (see, [2])

> ()

k-1
|Tn - Tn—llk < x, (1-3)

where
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n
1
T, = P_nz Dy Sy,
v=0

which reduces to the absolute Cesaro summability
|C, 1], in Flett [5]” s notation in the special case p,, =
1 forn = 0. Many papers concerning the summability
[N, p,|x was published by several authors (see, [2-3],
[5-7], [10-15]). For example, it is well known that the
classical results of Bor [2,3] give sufficient conditions
for the equivalance of the summability methods |C, 1]
and |N, p,, |, as follows.

Theorem 1.1. Let (p,) be a sequence of positive
real numbers such that

() np, = 0(P,) and (ii) B, = O(npy). (1.4)

Then, Y a,, is summable |C, 1|, if and only if it is
summable |N,p, |, k = 1.

2. MAIN RESULTS

The main purpose of this paper is to derive an absolute
almost weighted summability from the absolute
weighted summability just as absolute almost
convergence emerges out of the concept of absolute
convergence and to discuss Theorem 1.1 for new
summability method. Also, we study some relations

! University of Pamukkale, Denizli-20017, Turkey ORCID: 0000-0002-9820-1024



Mehmet Ali Sarigél
Absolute Almost Weighted Summability Methods

between this method and between some known spaces.
Now for the sequence of partial sums (s,,) of the series
Y a, we define T,,,(n) by

m
1

T_1 = Sp-1, Tm(n) = P_Z Py Sntv ,m 2 0.
M v=0

Then, it is easily seen that

an, m=0

m
v— n+v =
PP L

So we give the following definition.

Definition 2.1. Let ), a,, be an infinite series with
partial sum s,, and (p,,) be a sequence of positive real
numbers satisfying (1.2). The series ), a,, is said to be
absolute almost weighted summable |f(N), oy i, k =
1,if

i (;-:)k_l ATy (D < o0 2.1)
m=0

uniformly inn, where AT_;(n) =0, AT,,_1(n) =
T—1(n) — T,,(n) form,n = 0.

Note that, for p,,, = 1 (resp. k = 1), it reduces to the
absolute almost Cesaro summability |f(C), 1|, (resp.
?, given by Das et al [4]). Further, it is clear that every
|f(N),pmlx summable series is also summable
|N, pn |k, but the converse is not true.

Before discussing a similar of Theorem 1.1 for the
new method, we study a relation between this method
and the space ¥, of all k-absolutely convergent series.

Theorem 2.2. Let (p,) be a sequence of positive
numbers satisfying the condition B, = 0(p,). If
Yla,|¥ < oo, then it is summable |f(N), pylx, k = 1.
If k = 1, then the condition is omitted.

To prove this theorem, we require the following
lemma of Maddox [9].

Lemma 2.3. If },,|b,,(n)| < oo for each n and
Ymlbm(m)| >0 as n— oo, then X,|b,(n)| is
uniformly convergent in n.

Proof of Theorem 2.2. Since the proof is easy for
k =1, it is omitted. Now, for k > 1, it follows from
Holder's inequality that

S (o AT

m=0
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Thus the proof is completed by Lemma 2.3.

Theorem 2.4. Let (p,) satisfy the conditions of
Theorem 1.1. If, as m — oo,

1 m
L) = 5= > (P = (v +1py) = 0
my=

uniformly in n, then it is summable |f(N),pmlx
whenever ) a,, is summable |f(C), 1|, k = 1.

Theorem 2.5. Let (p,) satisfy the conditions of
Theorem 1.1. If, as m — oo,

1% P,
R(m) =— ((v +1) —p—)yv(n) -0

v=1

uniformly inn, then, it is summable |f(C),1],
whenever Y. a,, is summable |f(N), pylx, k = 1.

Proof of Theorem 2.4. We define the sequences
(xm(n)) and (Ym (n)) by

1 m
xo(M) = an, xp(n) = mz Vaniy, (2.3)
v=1

and

m
p
YO(n) = an'Ym(n) = P Pm Z Py_1an4y (24)
mim-1 =1

Suppose that ), a,, is summable |f(C), 1|. Then,
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(o]
> mE ) < oo
m=1

and the remaining term tends to zero uniformly in n,
respectively. By using Abel's summations we write

m

y, (Tl) — Pm va—l va

m Pum L L v n+v
v=1
m-—1 p

Pm Z ( v—l)
= A v(w+1)x,(n)
Pum—l Py v v

m-—
= m+1
+( )Pm %, (1)

P

=y P m) + ¥ (n), say.

Now, by Minkowski's inequality, it is sufficient to
show that the remaining term, as j — oo,

[} p X
z (—m) | () (n)l — 0 uniformly in n,
—. \Dm
m=j
for r = 1,2. By applying Hélder inequality for k > 1
(clearly for k = 1) we have, from the hypotheses of the
theorem

k-1

i (=) bl
h Jj-1 m—1
—0(1) z — (Z +) )

mim-1 v=j

I(B,(v — W+ Dpy) x, ()"
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= o) Z P |Praly )]
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v=j
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m=j+1 v=j v=0
=o<1){| Ll +Zv Py | %, ()| Z R }
m=v+1 mem=

=0(1){| Lol +Z P k- 1|x,,<n)|k}

=0(D) {ILj-lm)l"Z vk xv(nnk} ~0asj— o,
v=j

uniformly in #.

Also, by using mp,,, = 0(B,,) we get

> (B o)
=j m
_ 2 (m ;:)pm m(n)r
m=j
= 0(1) Y (W xm(IF - 0
m=j

uniformly in n, which completes the proof of part (i).

The proof of Theorem 2.5 is proved by changing the
roles of "p," and "1".

Also the following results are directly obtained by
Lemma 2.3.

Theorem 2.6. Let (p,,) be a sequence of positive
numbers satisfying the conditions of Theorem 1.1. If
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Z (m+1)* | x,(n)|* > 0asn— o

m=0
or
2, poAk-1
YR 1m@lk > 0asn e
— \p,
m=0

holds, then a series Y a,, is summable |f(C), 1|, and
If (N), D> k =1, where the sequences (x,,(n))
and (ym (n)) are as in (2.3) and (2.4).

Proof. By following the lines of the proof of
Theorem 2.4, we have

i (,f—’,’;)k_l | @I = 0(1) {i vkl x,,(n)Vf}

v=1

k-1

2,

1
M 5 (1€ = 0(1) {i ()
1 v=1 "

which completes the proof together with Lemma 2.3.

m=

and also
[ee]

m=

I yv(n)l"}
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