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Abstract : In this article we prove that for 0 < p < oo if a double sequence
is strongly A7:-Cesdro summable to L , then it is AJ'-statistically convergent to
P
L. If a bounded double sequence is A'-statistically convergent to L, then it is
strongly A7;-Cesaro summable to L.
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1 Introduction
The difference sequence space X (A) was introduced by Kizmaz [1] as follows
X(A)={x=(vg) €w: (Axy) € X} for X = s, ¢ and co,

where Az = xp — xi41 for all k € N. Difference sequence spaces have been
studied by Colak and Et [2], Et [3], Et and Esi [4], Khan [5-7] and many others.
The definition of v-invariance of a sequence space X was given by Colak [8] as
follows:

Definition 1.1. Let v = {v} be any sequence. A sequence space X is v-invariant
if X, = X, where X, = {z = (z) : (vgx)) € X }.
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The definition of v-invariance of the sequence space A™(X) was given by Isik
[9] as follows:

Definition 1.2. The sequence space A™(X) is v-invariant if
AT(X) = A™(X),
where A™(X) = {z = (z) : (ATxy) € X}, meN,
ATz = ZO( 1) [z} Loti Vkops

and X is any sequence space (see Isik [9]).

Note that if X is linear space, then A (X) is also a linear space.

Lemma 1.3. Let X and Y be sequence spaces, v = {v}, m,n €.
1. If X CY, then ATN(X) C AT(Y) and the inclusion is strict.

2. If n <m, then A}(X) C AT(X) and the inclusion is strict.

Proof. See [9]. O

Let C7 be the Cesaro matrix of order 1, that is (C1)px = 1/nfor 0 < k <n
and 0 for k >n (n=0,1,...). For 0 < p < co Maddox [10] defined the sets

RN
wg = (co)icyyr = {x = (o) Ew: nh_)rrgo (E ,; |{[;k|p> = O} ,
wy = {:1: =(xp) Ew:z—lec wg for some complex number 6} ,
wgo = (loo)[cl]p.

In the case X = wy, Isik have introduced A} (w,) in [9] as:

1 n
A (wp) = {33 = (wg) : - Z |ATxy, — LIP — 0,n — oo, p > 0, for some L} .
k=1

If v € AT (wp), then we say that z is strongly A7'-Cesdro summable to L.

In this paper, we denote double sequence by (z;x). Double sequences have
been studied by Hardy [11], Moricz [12], Moricz and Rhoades [13], Tripathy [14]
and others.
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2 Main Results

In this paper, we define the concepts of A}’-statistically convergent and strongly
Cesaro summable for double sequences as follows:

Definition 2.1. A sequence (z ;i) is said to be Al*-statistically convergent if there
is a complex number L such that

1
im—|{j <rk<n:|Ayzj—L|>e} =0,

T
for every € > 0.
Definition 2.2.
1 T n
2
A (wy) = {x = (k) : o Z“; | AV xj—LIP — 0,7,n — c0,p > 0, for some L}
]: =

where wf, denote the space of all p-Cesdro summable double sequences. If z €
ATY(w?), then we say that a double sequence x = (1) is strongly Al%-Cesdro
p

summable to L.

Theorem 2.3. Let 0 < p < oo. If a double sequence is strongly A%—Cesdro
summable to L, then it is Al'-statistically convergent to L. If a bounded double
squennce is Al'-statistically convergent to L, then it strongly Avmg-Cescim sum-
mable to L.

Proof. Suppose that (z;1) € AJ'(w?). Then for any £ > 0 we have

I = 1
— g g AV x — LIP > —{(j,k) : j <r;k <n and |Al'zj, — L|” > e}|eP.
™ rn

G=1 k=1

Taking as r,n — oo we have () is Al'-statistically convergent to L.

Conversely suppose that (z;;) be bounded and A}-statistically convergent to
L and let H = ||B||« + |L|, where B = (z;;) be a double sequence. Let ¢ > 0,
then there exist mg, ng such that

rm

e\/p 5
] < rk< MriL — > = —_—
{(],k) J<rk<n and |AJz L|_(2) H< SH?

for all » > mg and n > ng. Let

L= {Gk):j<rik<n and [ATag —LP > S},
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Now for all » > mg and n > ng we have

—ZZ|A’”%;€— |p__ Z Z |AY i — LI
m

j=1k=1 (4,k)ELyp

1
il AMr. — LIP
e
(J, k) € Lyn
i<rk<n

1
il _= gp
< {n2HPH +rn2}

<E.

Hence (z;1) is strongly A”;-Cesaro summable to L. O
P

Corollary 2.4. Let 0 < p < g < co. Then
AT (wy) C© A7 (wy)

and

AT (W2) N ATE = AT (w?) 0 AT

v o0

where 12, denote the space of bounded double sequences.

Corollary 2.5. If a bounded double sequence is A} -statistically convergent to L,
then it is AT -Cesdro summable to L.
P
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