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Abstract

In the present paper, we introduce some new sequence spaces derived by Riesz mean and the notions of almost
and strongly almost convergence in a real 2—normed space. Some topological properties of these spaces are
investigated. Further, new concepts of statistical convergence which will be called weighted almost statistical

convergence, almost statistical convergence and [R, pn] — statistical convergence in a real 2-normed space, are

defined. Also, some relations between these concepts are investigated.
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1. Introduction

Let (py) be a sequence of positive real numbers and
P.=pitpy*...tp, for neIN={1,2,3,...}. Then the

Riesz transformation of X = (X, ) is defined as:

1 n
t ::Ezper (1)
n k=1

If the sequence (t,) has a finite limit & then the
sequence x is said to be (R,p,)— convergent to &.
Let us note that if P,—o as n—oo then Riesz
transformation is a regular summability method,
that is it transforms every convergent sequence to a
convergent sequence and preserves the limit. If
p=1 for all keIN in the equation (1) then Riesz
mean reduces to Cesaro mean C; of order one.
Related articles can be seen in (Altay and Basar,
2002; Altay and Basar, 2006; Altay and Basar,
2007, Basarir and Kara, 2012; Basarir and Kara,
2011; Basarir and Ozturk, 2008; Basarir and
Kayik¢i, 2009; Moricz and Orhan, 2004; Polat et
al., 2011).

The concept of statistical convergence was
introduced by Fast (1951) and Schoenberg (1959),
independently for the real sequences. The natural
density of a subset E of IN is denoted by

5(E)=lim~|{k e E:k<n}

n—o0 n
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where the vertical bars denote the cardinality of the
enclosed set. The concept of statistical convergence
plays a considerable role in the summability theory
and has been studied as a summability method by
many researchers (Connor, 1988; Fridy and Miller,
1991; Fridy and Orhan, 1993; Mursaleen, 2000;
Moricz, 2002; Moricz, 2004; Mursaleen and
Alotaibi, 2011; Mursaleen and Edely, 2009; Edely
and Mursaleen, 2009; Savas, 1992; Basarir et al.,
2013; Konca and Basarir, 2013).

In general, statistical convergence of weighted
mean is studied as a regular matrix transformation.
Karakaya and Chishti (2009) and Mursaleen et al.
(2012) have generalized the concept of statistical
convergence by using Riesz summability method
and they have called this new concept as weighted
statistical convergence.

Lorentz (1948) has proved that x is almost
convergent to a number & if and only if t,(X)—&
as k—oo uniformly in m, where

{, (x) = S Kot Ky o
Kk

for all keIN and M> 0. Several authors including
Lorentz (1948), King (1966), Schafer (1969),
Duran (1972) have studied almost convergent
sequences.

Maddox (1978) has defined that x is strongly
almost convergent to a number  if and only if

tkm(|x—§e|)—>0 as k—oo, uniformly in m,
where X—¢e=(X;—&) for all j and
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e=(1,1,1,...). This topic has been widely studied
(Lorentz, 1948; Maddox, 1978; Maddox, 1979;
Maddox, 1967; Maddox, 1986; Basarir, 1992; Das
and Mishra, 1983; Das and Patel, 1989; Das and
Sahoo, 1992).

The concept of 2 —normed space has been
initially introduced by Géhler (1963, 1965) as an
interesting non-linear generalization of a normed
linear space which has been subsequently studied
by many authors (Dutta, 2010; Gunawan and
Mashadi, 2001; Gozali and Gunawan, 2010;
Raymond et al., 2001; Sahiner et al., 2007; White,
1969; Savas, 2010; Savas, 2011; Basarir et al.,
2013; Konca and Basarir, 2013). Statistical
convergence has been generalized to the concept of
2—normed space by Gurdal and Pehlivan (2009).

In this paper, we introduce some new weighted
almost convergent sequence spaces which are
derived by Riesz mean in a real 2—normed space
and investigate some topological properties of these
spaces. We also define new concepts of statistical
convergence which will be called weighted almost

[FNQ, P, ] — statistical

convergence and almost statistical convergence in a
real 2—normed space. Further, we investigate some
relations between these concepts.

statistical ~ convergence,

2. Definitionsand preliminaries

A 2-norm on a vector space X of d dimension,
: Xx X = R which

satisfies the following conditions:

where d>2, is a function

b

1. ||X1,X2||=0 if and only if x;,x, are linearly
dependent,
2 %% =[x %

3. ||ax1,)<2||=|a| ||X1,X2|| for any aelR,

4. Hx+ x',le§|

X, X,

|+ Hx , XIH.

The pair (X, ) is then called a 2—normed

space.
A trivial example of a 2-normed space is on IR’
equipped with the following 2—norm:

}, 3)

with x=(x;1,p)€IR? (i=1,2) where the subscript E
is for Euclidean. The 2—norm given by the equation

2

Xll X12
X1 Xy

||x,x2||E=abs[

(3) corresponds to ||X1,X2||E =: the area of the

paralelogram spanned by the vectors x; and x,. The
standart 2-norm is exactly the same as the

Euclidean 2—norm if X=IR? (Gozali and Gunawan,
2010).

A sequence x=(x;) in a linear 2—normed space X
is called a convergent sequence if there exists a

£eX such that limj_mHXj -¢, Zﬂ =0 for every
zeX. If x converges to & then we write x;—& as
j—o

Let A and B be any sequence spaces.
Throughout the paper, we use the notation

Aeg c Breg to mean for each sequence X is

convergent to the limit £ in A, then the sequence X
is convergent to the same limit in B.
The following well-known inequality will be used

throughout the paper. Let =(0,) be any
sequence of positive real numbers with
0 <h=inf, q, <q, <sup, g =H,
D=max{1,2""}. Then we have for all
a.,b, €C andforall ke N

3 +b/* <D(jaf* +[n/*). 0
a|H}.

and for a€ C,

a|qk < max{] al",

3. Main results

Let (X,||.,]|) be a 2-normed space and W(|.,.

)

[”(][.,{) be the set of all sequences and all

bounded sequences in 2-normed  space,
respectively. We define the set of all almost
convergent sequences and strongly almost
convergent sequences by F and [F], respectively in
2-normed space for every nonzero zeX and for
some & as follows:

_ Xe|°°(.,.):li_)qi||tkm(x—§e),z|=0,
uniformly in m
and
xel”(.|): &Lrgotkm(||x—§a z||) =0,

[F]-

uniformly in m

where 1, (X) is defined as in the equation (2). We

write F—lim x = § if x is almost convergent to £ and
[F]-lim x = & if x is strongly almost convergent to
€. Taking advantage of (3) and (4) conditions of
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2—norm, the inclusions [F]C F c17(.,|) hold
from the following inequality:

= H&ZO()ﬁﬁ-m _é:)’ Z

1 k-1
< S
<2t
=te([x- e 7).

We can give the following example to show that
the inclusion [F] c F is strict.

Htkm (X_ fe)’ 4

Example 3.1. Let us take X=IR* and consider the
2-normed space as defined in the equation (3).
Consider a bounded sequence x = (x )_(z L1L-11,. )

where |_=(|,|) for each |=-1,1. Let us
consider a basis {q ez} of R? where e1 _( )
and € = (O 1) Since Ht X 0

k—oo uniformly in M for £&=0 then x belongs to
F. obut t([(x=0).8]) >1%0 as koo

uniformly in M. So, x does not belong to [F].

Now, we introduce some new sequence spaces
derived by weighted mean and notions of almost
and strongly almost convergence in a real
2—normed space for every nonzero ze X as follows:

Zpk x—¢e), 7 =0,

n k=1

[R pn,II»-lﬂ{X:m

uniformly in m, for some &.

uniformly in m, for some ¢&.

13 ) )
mﬁmm{”%aEMvaw4o,

e AN B _
mﬁwm{*maﬁmdhfwma}

uniformly in m, for some &.

If we take M=0 then the sequence spaces

[R, Pn» .,.], (R, Py, .,.), are
reduced to the sequence spaces [C,l, ol |,
(C,l, o ), C,L|[., ||, respectively as follows

Zpk k0

nkl

X:li 0,
[Cl )= R :
for some ¢.

~e), z|| =0,

(mwm{xypimm

for some &

13 ~ _
CL =0 R 2Pk (|x-¢e.2f) =0,
for some ¢.

Let Z be any sequence space. If xeZ and x;—¢ as
j—, then X is said to be Z—convergent to .

Now, we give the following theorem to
demonstrate some inclusion relations among the
sequence spaces above with the spaces F and [F].

Theorem 3.2. Let P,—o as n—oo. Then the
following statements are true:

I.[F]cF C(R P |- ) C[Ii, P |l-»
C[C,l, ol .
)

C(Ii, Py |-

. }C[C,l, ol -

3.[F1c|R p..|l.|l<|C.L.]...
c(C.L].])=[C.L]l]].

Proof: We give the proof only for (2). The proofs
of (1) and (3) can be done, similarly. So we omit
them.

Let Xe[F] and [Fl-lim x = & Then

.y

<[R p,.-

ten (”X—fﬁ‘, Z”) —0 as k—> o0, uniformly in

M. Since P,—ow as N—> 00, then its weighted
mean also converges to § as n—oo uniformly in M.

and

This  proves  that xe|R .

s ”, |” —lim x = [F]-lim x = &. Also, since

Zpk (x—2e),z

nkl

ngpk [tn (x~€). 2
% k=l

it follows that

N<e[Rpol-

.)—nm x =

C(li, Pns|l-s
and  [F]-lim x:(li, B

.y
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.9

(R p.,

] —lim x=€. Since uniform

1 <n
szzl pktkm(x_é:e)az

n

convergence of

with respect to m as n—oo implies convergence for

m=0 it follows that[ﬁ, P, ]C[C,l, ]
with[li, p., ]—lim x=[C,L,||]-tim

x=E. This completes the proof.
Let x be a sequence in 2-normed space

(X)

convergent to & if for every & > 0 the set { jeIN: ||
Xj— &, z || = € } has natural density zero for every
nonzero zeX, in other words, X is statistically
convergent to & in 2—normed space (X, ||.,.|) if

.9 .y

.y ey

) . The sequence x is said to be statistically

.y

. 1.
hmn_,w;|{JeIN:||xj—§,z|\28}|:0

for every nonzero ze X.

Now, we define the new type of statistical
convergence and investigate some inclusion
relations.

Definition 3.3. A sequence X 1is said to be
weighted almost statistically convergent to § if for
every £>0

lim%n {K<P: pften (x—E€). 2

n—oo

‘25}‘20,

uniformly in m, for every nonzero zeX. By

(Sﬁ, e ), we denote the set of all weighted almost
statistically convergent sequences in a 2—normed
space.

In the definition above, if we take p,=1 for all
keIN then we obtain the definition of almost
statistical convergence. That is, x is called almost

statistically convergent to & if for every & >0

1im%‘{ks Nzt (x—Z€), z

n—oo

‘25}‘=0,

uniformly in m, for every nonzero zeX. We
denote the set of all almost statistically convergent

).

Theorem 3.4. If the sequence x is (R P,

sequences in a 2—normed space by (S, o

convergent to & then the sequence x is weighted
almost statistically convergent to &.

.y

Proof: Let the sequence x be (ﬁ, pn’".,'")_

convergent to & and

Ko () = {k <P, p [ten (x—Z€). 2

EX3E

Then for a given & >0, we have

= 2Pt (x-¢0).7

n k=1

5 Y Aftn(x-ze).2
k=1

keKnm(g)

> g%n‘{kﬁ P.:p, Htkm(x—é‘e), z

v

=}

‘28}‘

for each M >0 and for every nonzero ze X. Hence
we obtain that the sequence x is weighted almost
statistically convergent to & by taking the limit as
n—00.

Now, we give a new definition which will be used
in the next theorem:
Definition 3.5. A sequence x is said to be
[R, p,]— statistically convergent to & if for every

>0
}]EE‘O% {k<n:|e,, (x-ce).7|> g}‘ =0,

uniformly in M, for every nonzero ze X, where

By (S[ﬁ ; ]),We denote the set of all [ﬁ, p.]—
*n

statistically convergent sequences in 2-normed
space.

Theorem 36. Let P,—o as n—oo and
P, Htkm(x—fe), Z‘ <M for all keIN, for each

M>0 and for every nonzero zeX. Then the
following statements are true:

1 (Sl < (Ropuld),
2 (S ). c(gﬁ,pn])reg.
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) and

Proof: 1. Let x be convergent to § in (SR,

Y

let us take
Ko ()= {k <P p, [t (x—€), 7| 2 £}

<M for all kelN,

Since P, Htkm (X— fe) ,Z]
for each m>0, for every nonzero ze X and P,—
as n—oo, then for a given & >0 we have

%Zn:pk Htkm(x—ée),z
k=1

n

1 n
== 2 Ata(x-5e).2
n kel
kEKnm(g)
1 n
+— Y Bt (x-2€),2
R ia
keKnm(g)

<M %n‘{k <P, : P [t (x— ), 2|2 g}‘+§g

n

<M %‘{k <P, : P [ten (x— &), 2> g}‘+g,

for each M>0 and for every nonzero zeX. Since

& is arbitrary, we have XE(R Pn> .,.) by
taking the limit as n—oo.
2. Let x be convergent to & in (SR, .- ), then
lim, — ooi|Knm(g)| =0, where
Pn
Kon(€)={K <Py Py [t (x—€), 7 2 £}

Then for each M> 0 and for every nonzero zeX
we have

O (X—E€), Z

1 n
szktkm(x_fe)sz
k=1

n

n n

S DRI

n k=1 k=1

kEKnI'T‘(S) sznm(g)

pktkm(X_é:e):Z

1 n

<5 2 Pftn(x-¢e).4
T kAl
kEKnm(g)

+% > Bt (x-2€).2
n k=1
keKnm(g)

< K

ol

n
+—¢
P

n

nm()

which leads us by taking limit as n—oo, uniformly

].

Hence, we can say that the sequence x is

.y

in m so that x converges to & in [R, P.»

[FNQ, P,] - statistically convergent to &. This

completes the proof.

Theorem 3.7. The following statements are true:
1.If p, <1 forallkeIN then

(SoA)g = (Seoll- 1)
R

2.Let P, =1 forallkeIN and | — | be upper-
n

)iy € (S-).-

Proof: 1. If P, <1 for all kelIN, then P, <N for

ey

.9

bounded, then (Sﬁ,

.9

.y

all neIN. So, there exist |\/|l and M2 constants
P

such that 0 <M, < <M, <1 for all neIN.
n

Let x be a sequence which converges to the limit &

in (S,

), so for an arbitrary & >0 we have

Y

%‘{ks P p, ||tkm(X—§e)’Z||25}‘

snLMl{ks P <nM, Sn:"tm(x—fe),z"z(s}‘

<otk -0 2|

for each M> 0 and for every nonzero zeX. So we
have the result by taking limit as n—oo.
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=)
2. Let {—nj be upper-bounded and P, =1 for all
n

kelN, then P, >N for all neIN and there exist

M, and M, constants such that
P

1<M, <-—"2<M, <oo forallneIN. If x
n

converges to the limit & in (Ss, [.,.|) , then we have

o9l

‘28}‘

‘{k <N<P: p [t (x—Z€), 2

‘ k<n:|t,(x-¢&e),z

|Z€}‘

‘{k <P :p, ||tkm(x—§e), Z”Z 5}‘

M2

for each M>0 and for every nonzero zeX.

Hence, we have the result by taking the limit as
n—o,

A paranormed space (X,g) is a topological

linear space with the topology given by the
paranorm g. It may be recalled that a paranorm g is
a real subadditive function on X such that

g(@) =0, g(x)= g(—x) and scalar
multiplication is continuous, i.e. lr >4,
g(Xr - X) —0 as r—oo imply that

g(A4 X —AX) > 0 as r—w where A, , A are

scalars and x', xeX.
Now, we introduce a new sequence space for
some & and for every nonzero zeX as follows:

(Rpelda)

x:%zn:pk [t (X E€), 2
k=1

n

.y

q
‘k—>0,

as N — oo, uniformly in m
where (qx) is a bounded sequence of strictly
positive real numbers with h= inf, g, and
H= sup, ¢,. If (q0 is constant, then
(R, p., )q- If we
take q=1 for all keIN then we get the sequence

space (ﬁ, P.s|l{[) which is defined in the

beginning of this section.

,{) is reduced to (ﬁ, P,»

o9 o9

o9l

Theorem 3.8. Let P,— as n—o0 and (qi) be a
bounded sequence of strictly positive real numbers

with  h=inf, ., H =sup, g <o and

M =max (1,H). Then (R, p,.[.].q,) is a

linear topological space paranormed (need not be

total) by
L
!

,{) is a seminormed sequence
L
] J

G,) is a

linear space with coordinatewise addition and scalar
multiplication. We will prove that g(x) is a

,0,) . We omit the proof

e

1 &
g(x)= sup (;Zpk [t (). 2
n>1,m>1 n k=1
O#z2eX

and (R, p,,

o9

1 n
space by ||X|| = sup [szk Htkm (x).2
brax ~ "

Proof: It is easy to see that (ﬁ, P,

o9

paranorm on (R, p,,,

e9e

of the case O, = (=1 for all keIN in which ”X"

is a seminorm.
Clearly g(0)=0, g(X)=09(—X) and g is

subadditive. To prove the continuity of scalar

multiplication, assume that (X' ) be any sequence

of the points in (FNQ, P,

,0,) such that

o9l

gX'=X) >0 as r—wo and (A ) be any

sequence of scalars such that 4, —> A as r—w.
Since the inequality

g(x)<g(x¥)+g(x' = x)

holds by subadditivity of g , g(X') is bounded.
Thus, by using Minkowski’s inequality for ¢, =1

1
\J

we have

g(ﬂ’r X - ﬂX)

= sup (%kzn;pk Htkm(/lrxr _/1X),Z

n>1,m>1
O#zeX
s
s(max{|,1, A A=Al })M g(x)
1
+ max(|/1 "4 )M g(x" —X)
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which tends to zero as r—oo. Moreover, the result
holds for 0 <Q, <1 by using the equation (4).

This proves the fact that g is a paranorm on

(R, Pos )

Theorem 3.9. If the following conditions hold, then

(Ii, P - » )reg C(Sﬁ, .. )reg.
1.0<q<1land 0<|t, (Xx-C€), 7 <

2.1<q<o0 and 1<t (X~ Ce),

<o,

Proof: Let a sequence x be (Ii, Pnsll-»- ,q)—
convergent to the limit E. Since
P ten (x—2€). 7" > P [t (x—E€). 2

for case (1) and (2), then we have

—Zpk [t (X

nkl

23[];&( Htkm(x

1 n
23 Z pkHtkm(X_Cfe),Z
n k=1
kEKnm(g)
> e LK, (o)
Pn nm

for each M>0 and for every nonzero zeX. We
get the result if we take the limit as n—oo. That is,

lim, %| Kom(€)|= 0, where

n

Ko (€)= {K <Py : P, ten (x—E€). 2>

.

) This

Hence x converges to & in (Sﬁe’ .

completes the proof.

Theorem 3.10. Let P, Htkm(x—fe), Z|<

all keIN, for each M> 0, for every nonzero zeX
and P,—o as n—oo. If the following conditions

hold then (S, .)reg c(li, (W )reg.

R’ *
1L0<q<1and 1<|t,, (X~C€),2

2.1<q<o0 and 0< |t (x—&e), 7 <1.

Proof: Assume that X converges to & in
(S

R

we have 0(K,(€)) =0 where
Kon() = {K <P, B [ten (X E€), 2| > &}

- ) and P,—o as n—oo. Then for & >0,

Since P, Htkm(X—fe),Z <

each M>0 and for every nonzero zeX then we
have

2P (x-20) 2

n k=1

q

Ly

IN

P Htkm X— fe)
k—l
keKym(€)

+% Zn: P ten (X €), Z
L kAl

keKm(€)

50

=T +T,
for each M> 0 and for every nonzero zeX where

Tn :% i pk Htkm(x_ée)nz ’
n k=1

keEKnm(s)

and

, 1
T, iy > Pt (x—Se). 2 !
" KeKopn(2)

For K ¢ Knm(é‘), we have

1 n
T > Pt (x-€). 7
n k=1
keEKnm(g)
<—¢g<¢g

for each M>0 and for every nonzero zeX. If
ke Knm(e‘), then
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TnZ% i pkHtkm(X_ée)az‘q
n k=1
kEKnm(e)
3% ” Pk Htkm(x—ée),z‘
n k=1
kEKnm(g)
SF Knm(g)‘

for each M>0 and for every nonzero zeX. If we
take the limit as N —> 00, since O(K,(€)) =0 x

converges to & in (ﬁ, Pas|-4)q- This completes

Y

the proof.

Acknowledgements

The authors would like to express their thanks to
the referees for their careful reading and useful
comments. They are also gratefull to Sakarya
University, who supported this paper by a Research
Fund from Sakarya University, Project No: 2012-
50-02-032.

References

Altay, B., Basar, F. (2007). Generalization of the
sequence space {(p) derived by weighted mean, Journal
of Mathematical Analysis and Applications. 330, 174—
185.

Altay, B., Basar, F. (2002). On the paranormed Riesz
sequence spaces of non-absolute type. Southeast Asian
Bulletin of Mathematics, 26, 701-715.

Altay, B., Basar, F. (2006). Some paranormed Riesz
sequences space of non-absolute type. Southeast Asian
Bulletin of Mathematics, 30(4), 591-608.

Basarir, M., Kara, E. E. (2012). On the B — difference
sequence space derived by generalized weighted mean
and compact operators. Journal of Mathematical
Analysis and Applications, 391(1), 67-81.

Basarir, M., Kara, E. E. (2011). On some difference
sequence spaces of weighted means and compact
operators. Annals of Functional Analysis, 2(2), 114-
129.

Basarir, M., Ozturk, M. (2008). On the Riesz difference
sequence space. Rendiconti del Circolo Matematico
Palermo, 57, 377-389.

Basarir, M., Kara, E. E. (2011). On compact operators on

the Riesz B™ difference sequence spaces. [JST-Trans.
A, 35A4, 279-285.
Basarir, M., Kara, E. E. (2012). On compact operators on

the Riesz B™ difference sequence spaces II. 1JST-
Trans. A34, 371-376.
Basarir, M., & Kayikci, M. (2009). On the generalized

B™ —Riesz difference sequence space and ,3 —

property. Journal of Inequalities and Applications,
doi:10.1155/2009/385029.

Basarir, M. (1992). On some new sequence spaces.
Rivista di Matematica della Universita di Parma, 5(1),
339-347.

Basarir, M., Konca, S., Kara, E. E. (2013). Some
generalized difference statistically convergent sequence
spaces in 2—normed space. Journal of Inequalities and
Applications, 2013(177), 37-47.

Connor, J. S. (1988). The statistical and strong p—Cesaro
convergence of sequences. Analysis, 8, 47-63.

Das, G., Mishra, S. K. (1983). Banach limits and lacunary
strong almost convergent. Journal of Orissa
Mathematical Society, 2(2), 61-70.

Das, G., Patel, B. K. (1989). Lacunary distribution of
sequences. Indian Journal of Pure and Applied
Mathematics, 20(1), 64—74.

Das, G., Sahoo, S. K. (1992). On some sequence spaces.
Journal of Mathematical Analysis and Applications,
164, 381-398.

Duran, J. P. (1972). Infinite matrices and almost
convergence. Mathematische Zeitschrift, 128, 75-83.
Dutta, H. (2010). Some statistically convergent difference
sequence spaces defined over real 2—normed linear

space. Applied Sciences, 12, 37-47.

Edely, O. H. H., Mursaleen, M. (2009). On statistical A-
summability. Mathematical and Computer Modelling,
49, 672-680.

Fast, H. (1951). Sur la convergence statistique.
Colloquium Mathematicum, 2, 241-244.

Fridy, J. A., Miller, H. I. (1991). Amatrix characterizatian
of statistical convergence. Analysis, 11, 59-66.

Fridy, J. A., Orhan, C. (1993). Lacunary statistical
convergence. Pacific Journal of Mathematics, 160, 43—
51.

Gahler, S. (1963). 2-metrische raume und ihre
topologische striiktiir. Mathematische Nachrichten, 26,
115-148.

Gahler, S. (1965). Lineare 2 — normierte raume.
Mathematische Nachrichten, 28, 1-43.

Gozali, S. M., Gunawan, H. (2010). On various concepts
of ortogonality in 2 — normed spaces. Proceedings of
the 2nd International Conference Mathematical
Sciences. ICMS2. 1-2.

Gunawan, H., Mashadi, M. (2001). On finite dimensional
2 — normed spaces. Soochow Journal of Mathematics,
27(3), 321-329.

Gurdal, M., Pehlivan, S. (2009). Statistical convergence
in 2 —normed spaces. Southeast Asian Bulletin of
Mathematics, 33, 257-264.

Karakaya, V., Chishti, T. A. (2009). Weighted statistical
convergence. [JST-Trans. A, 33A3, 219-223.

King, J. P. (1966). Almost summable sequences.
Proceedings of the American Mathematical Society, 17,
1219-1225.

Konca, S., Basarir, M. (2013). Almost convergent
sequences in 2-normed space and ({ — statistical

convergence. Journal of Mathematical Analysis, 4(2),
32-39.

Konca, S., Basarir, M. (2013). Generalized difference
sequence spaces associated with a multiplier sequence
on a real n-normed space. Journal of Inequalities and
Applications, 335, 1-18.



33

1JST (2014) 38A1: 25-33

Lorentz, G. G. (1948). A contribution to the theory of
divergent sequences. Acta Mathematica, 80, 167-190.
Maddox, 1. J. (1967). Spaces of strongly summable
sequences. Quarterly Journal of Mathematics: Oxford,

18(2), 345-355.

Maddox, I. J. (1986). Sequence spaces defined by a
modulus. Mathematical Proceedings of the Cambridge
Philosophical Society, 100, 161-166.

Maddox, I. J. (1978). A new type of convergence.
Mathematical ~ Proceedings of the Cambridge
Philosophical Society, 83, 61-64.

Maddox, 1. J. (1979). On strong almost convergence.
Mathematical Proceedings of the Cambridge
Philosophical Society, 85, 345-350.

Moricz, F., Orhan, C. (2004). Tauberian conditions under
which statistical convergence follows from statistical
summability by weighted means. Studia Scientiarum
Mathematicarum Hungarica, 41(4), 391-403.

Moricz, F. (2002). Tauberian conditions under which
statistical convergence follows from statistical
summability (C,1). Journal of Mathematical Analysis
and Applications, 275, 277-287.

Moricz, F. (2004). Theorems relating to statistical
harmonic summability and ordinary convergence of
slowly decreasing or oscillating sequences. Analysis,
24, 127-145.

Mursaleen, M., Karakaya, V., Erturk, M., Gursoy, F.
(2012). Weighted statistical convergence and its
application to Korovkin type approximation theorem.
Applied Mathematics and Computation, 218, 9132—
9137.

Mursaleen, M. (2000). A — statistical convergence.
Mathematica Slovaca, 50, 111-115.

Mursaleen, M., Alotaibi, A. (2011). Statistical
summability and approximation by de la Valle-Pousin
mean, Applied Mathematics Letters, 24, 320-324.
[Erratum: Applied Mathematics Letters, 25(3), (2012)
665].

Mursaleen, M., Edely, O. H. H. (2009). On the invariant
mean and statistical convergence. Applied Mathematics
Letters, 22, 1700-1704.

Polat, H., Karakaya, V., Simsek, N., (2011). Difference
sequence spaces by using a generalized weighted mean.
Applied Mathematics Letters, 24, 608—614.

Raymond, W., Freese, Y., Cho, J. (2001). Geometry of
linear 2 —normed spaces. N. Y. Nova Science
Publishers, Huntington.

Savas, E. (1992). On strong almost A — summability
with respect to a modulus and statistical convergence.
Indian Journal of Pure and Applied Mathematics, 23(3),
217-222.

Savas, E. (2010). A" — strongly summable sequence
spaces in 2 —normed spaces defined by ideal
convergence and an Orlicz function. Applied
Mathematics and Computation, 217(1), 271-276.

Savas, E. (2011). A —sequence spaces in 2 — normed
space defined by ideal convergence and an Orlicz
function. Abstract and Applied Analysis, 2011, Article
ID 741382, 9 pages.

Schafer, P. (1969). Almost convergent and almost
summable sequences. Proceedings of the American
Mathematical Society, 20, 31-34.

Schoenberg, 1. J. (1959). The integrability of certain
functions and related summability methods. The
American Mathematical Monthly, 66, 361-375.

Sahiner, A., Gurdal, M., Soltan, S., Gunawan, H. (2007).

Ideal convergence in 2 —normed spaces. Taiwanese
Journal of Mathematics, 11(5), 1477-1484.

White, A. G. (1969). 2 — Banach spaces. Mathematische
Nachrichten, 42(1-3), 43—60.



