
Bol. Soc. Paran. Mat. (3s.) v. 36 4 (2018): 23–32.
c©SPM –ISSN-2175-1188 on line ISSN-00378712 in press

SPM: www.spm.uem.br/bspm doi:10.5269/bspm.v36i4.32870

Riesz Triple Probabilisitic of Almost Lacunary Cesàro C111 Statistical

Convergence of χ3 Defined by a Musielak Orlicz Function

Vandana, Deepmala, N. Subramanian and Vishnu Narayan Mishra

abstract: In this paper we study the concept of almost lacunary statistical Cesàro
of χ3 over probabilistic p− metric spaces defined by Musielak Orlicz function. Since
the study of convergence in PP-spaces is fundamental to probabilistic functional
analysis, we feel that the concept of almost lacunary statistical Cesàro of χ2 over
probabilistic p− metric spaces defined by Musielak in a PP-space would provide a
more general framework for the subject.
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1. Introduction

Throughout w, χ and Λ denote the classes of all, gai and analytic scalar
valued single sequences, respectively. We write w3 for the set of all complex triple
sequences (xmnk), where m,n, k ∈ N, the set of positive integers. Then, w3 is a
linear space under the coordinate wise addition and scalar multiplication.

Some initial work on double series is found in Apostol [1], Aotaibi et al. [2],
Mursaleen et al. [19-22] and Mishra et al. [23-24] and double sequence spaces is
found in Hardy [6], Deepmala et al. [7, 8] and many others. The initial work on
triple sequence spaces is found in Sahiner et al. [11], Esi [3-4] and Esi et al. [5],
Deepmala et al. [9], [10], Subramanian et al. [12], Shri Prakash et al. [13] and
many others.
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Let (xmnk) be a triple sequence of real or complex numbers. Then the se-
ries

∑∞
m,n,k=1 xmnk is called a triple series. Then the triple series is said to be

convergent if and only if the triple sequence (Smnk) is convergent, where

Smnk =
∑m,n,k

i,j,q=1 xijq(m,n, k = 1, 2, 3, ...) .

A sequence x = (xmnk)is said to be triple analytic if

supm,n,k |xmnk|
1

m+n+k < ∞.

The vector space of all triple analytic sequence is usually denoted by Λ3. A sequence
x = (xmnk) is called triple entire sequence if

|xmnk|
1

m+n+k → 0 as m,n, k → ∞.

A sequence x = (xmnk) is called triple gai sequence if ((m+ n+ k)! |xmnk|)
1

m+n+k →
0 as m,n, k → ∞. The triple gai sequences will be denoted by χ3.

Consider a triple sequence x = (xmnk). The (m,n, k)th section x[m,n,k] of the

sequence is defined by x[m,n,k] =
∑m,n,k

i,j,q=0xijqℑijq for all m,n, k ∈ N,

ℑijq =




0 0 ...0 0 ...

0 0 ...0 0 ...

.

.

.

0 0 ...1 0 ...

0 0 ...0 0 ...




with 1 in the (i, j, q)th position and zero otherwise. The notion of difference
sequence spaces (for single sequences) was introduced by Kizmaz [15] as follows

Z (∆) = {x = (xk) ∈ w : (∆xk) ∈ Z}

for Z = c, c0 and ℓ∞, where ∆xk = xk − xk+1 for all k ∈ N.

Later on the notion was further investigated by many others. We now introduce
the following difference double sequence spaces defined by

Z (∆) =
{
x = (xmn) ∈ w2 : (∆xmn) ∈ Z

}

where Z = Λ2, χ2 and ∆xmn = (xmn − xmn+1) − (xm+1n − xm+1n+1) = xmn −
xmn+1 − xm+1n + xm+1n+1 for all m,n ∈ N.

Consider the triple difference sequence space is defined as
∆mnk = xmnk − xm,n+1,k − xm,n,k+1 + xm,n+1,k+1 − xm+1,n,k + xm+1,n+1,k +
xm+1,n,k+1 − xm+1,n+1,k+1 and ∆0xmnk = 〈xmnk〉 .
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2. Definitions and Preliminaries

Definition 2.1. An Orlicz function ([see [14]) is a function M : [0,∞) → [0,∞)
which is continuous, non-decreasing and convex with M (0) = 0, M (x) > 0, for
x > 0 and M (x) → ∞ as x → ∞. If convexity of Orlicz function M is replaced by
M (x+ y) ≤ M (x) +M (y) , then this function is called modulus function.

Lindenstrauss and Tzafriri ([17]) used the idea of Orlicz function to construct
Orlicz sequence space.

A sequence g = (gmn) defined by

gmn (v) = sup {|v|u− (fmnk) (u) : u ≥ 0} ,m, n, k = 1, 2, · · ·

is called the complementary function of a Musielak-Orlicz function f . For a given
Musielak-Orlicz function f, [see [16,18] ] the Musielak-Orlicz sequence space tf is
defined as follows

tf =
{
x ∈ w3 : If (|xmnk|)

1/m+n+k
→ 0asm, n, k → ∞

}
,

where If is a convex modular defined by

If (x) =
∑∞

m=1

∑∞
n=1

∑∞
k=1 fmnk (|xmnk|)

1/m+n+k
, x = (xmnk) ∈ tf .

We consider tf equipped with the Luxemburg metric

d (x, y) =
∑∞

m=1

∑∞
n=1

∑∞
k=1 fmnk

(
|xmnk|

1/m+n+k

mnk

)

is an exteneded real number.

Definition 2.2. A triple sequence x = (xmnk) of real numbers is called almost
P− convergent to a limit 0 if

P −
limp,q,u→∞supr,s,t≥0

1
pqu

∑r+p−1
m=r

∑s+q−1
n=s

∑t+u−1
k=t ((m+ n+ k)! |xmnk|)

1/m+n+k
→

0.

that is, the average value of (xmnk) taken over any rectangle
{(m,n, k) : r ≤ m ≤ r + p− 1, s ≤ n ≤ s+ q − 1, t ≤ k ≤ t+ u− 1} tends to 0 as
both p, q and u to ∞, and this P− convergence is uniform in i, ℓ and j. Let denote

the set of sequences with this property as
[
χ̂3
]
.

Definition 2.3. Let (Qr) ,
(
Qs

)
,
(
Qt

)
be sequences of positive numbers and

Qr =




q11 q12 ... q1s 0...
q21 q22 ... q2s 0...
.

.

.

qr1 qr2 ... qrs 0...
0 0 ...0 0 0...




= q11 + q12 + . . .+ qrs 6= 0,
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Qs =




q11 q12 ... q1s 0...
q21 q22 ... q2s 0...
.

.

.

qr1 qr2 ... qrs 0...
0 0 ...0 0 0...




= q11 + q12 + . . .+ qrs 6= 0,

Qt =




q11 q12 ... q1s 0...
q21 q22 ... q2s 0...
.

.

.

qr1 qr2 ... qrs 0...
0 0 ...0 0 0...




= q11 + q12 + . . .+ qrs 6= 0

and is given by

Trst = 1

QrQsQt

∑r
m=1

∑s
n=1

∑t
k=1 qmqnqk ((m+ n+ k)! |xmnk|)

1/m+n+k
is called

the Riesz mean of triple sequence x = (xmnk) . If P − limrstTrst (x) = 0, 0 ∈ R,

then the sequence x = (xmnk) is said to be Riesz convergent to 0. If x = (xmnk) is
Riesz convergent to 0, then we write PR − limx = 0.

Definition 2.4. The four dimensional matrix A is said to be RH-regular if it maps
every bounded P− convergent sequence into a P− convergent sequence with the
same P− limit.

Definition 2.5. The triple sequence θi,ℓ,j = {(mi, nℓ, kj)} is called triple lacunary
if there exist three increasing sequences of integers such that

m0 = 0, hi = mi −mr−1 → ∞ as i → ∞ and
n0 = 0, hℓ = nℓ − nℓ−1 → ∞ as ℓ → ∞.

k0 = 0, hj = kj − kj−1 → ∞ as j → ∞.

Let mi,ℓ,j = minℓkj , hi,ℓ,j = hihℓhj , and θi,ℓ,j is determine by
Ii,ℓ,j = {(m,n, k) : mi−1 < m < mi andnℓ−1 < n ≤ nℓ andkj−1 < k ≤ kj} ,

qk = mk

mk−1
, qℓ =

nℓ

nℓ−1
, qj =

kj

kj−1
.

Using the notations of lacunary Fuzzy sequence and Riesz mean for triple sequences.
θi,ℓ,j = {(mi, nℓ, kj)} be a triple lacunary sequence and qmqnqk be sequences of
positive real numbers such that Qmi =

∑
m∈(0,mi]

pmi , Qnℓ
=
∑

n∈(0,nℓ]
pnℓ

, Qnj =
∑

k∈(0,kj ]
pkj and Hi =

∑
m∈(0,mi]

pmi , H =
∑

n∈(0,nℓ]
pnℓ

, H =
∑

k∈(0,kj ]
pkj .

Clearly, Hi = Qmi − Qmi−1
, Hℓ = Qnℓ

− Qnℓ−1
, Hj = Qkj − Qkj−1

. If the Riesz
transformation of triple sequences is RH-regular, and Hi = Qmi −Qmi−1

→ ∞ as

i → ∞, H =
∑

n∈(0,nℓ]
pnℓ

→ ∞ as ℓ → ∞, H =
∑

k∈(0,kj ]
pkj → ∞ as j → ∞,

then θ
′

i,ℓ,j = {(mi, nℓ, kj)} =
{(

QmiQnjQkk

)}
is a triple lacunary sequence. If the

assumptions Qr → ∞ as r → ∞, Qs → ∞ as s → ∞ and Qt → ∞ as t → ∞ may
be not enough to obtain the conditions Hi → ∞ as i → ∞, Hℓ → ∞ as ℓ → ∞
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and Hj → ∞ as j → ∞ respectively. For any lacunary sequences (mi) , (nℓ) and
(kj) are integers.
Throughout the paper, we assume thatQr = q11+q12+. . .+qrs → ∞ (r → ∞) , Qs =

q11 + q12 + . . .+ qrs → ∞ (s → ∞) , Qt = q11 + q12 + . . .+ qrs → ∞ (t → ∞) , such
that Hi = Qmi −Qmi−1

→ ∞ as i → ∞, Hℓ = Qnℓ
−Qnℓ−1

→ ∞ as ℓ → ∞ and

Hj = Qkj −Qkj−1
→ ∞ as j → ∞.

Let Qmi,nℓ,kj = QmiQnℓ
Qkj

, Hiℓj = HiHℓHj ,

I
′

iℓj =
{
(m,n, k) : Qmi−1

< m < Qmi , Qnℓ−1
< n < Qnℓ

and Qkj−1
< k < Qkj

}
,

Vi =
Qmi

Qmi−1

, V ℓ =
Qnℓ

Qnℓ−1

and V j =
Qkj

Qkj−1

. and Viℓj = ViV ℓV j .

If we take qm = 1, qn = 1 and qk = 1 for all m,n and k then Hiℓj , Qiℓj , Viℓj and

I
′

iℓj reduce to hiℓj , qiℓj , viℓj and Iiℓj .

Let n ∈ N and X be a real vector space of dimension m, where n ≤ m. A real
valued function dp(x1, . . . , xn) = ‖(d1(x1), . . . , dn(xn))‖p on X satisfying the fol-
lowing four conditions:
(i) ‖(d1(x1), . . . , dn(xn))‖p = 0 if and and only if d1(x1), . . . , dn(xn) are linearly
dependent,
(ii) ‖(d1(x1), . . . , dn(xn))‖p is invariant under permutation,
(iii) ‖(αd1(x1), . . . , αdn(xn))‖p = |α| ‖(d1(x1), . . . , dn(xn))‖p, α ∈ R

(iv) dp ((x1, y1), (x2, y2) · · · (xn, yn)) = (dX(x1, x2, · · ·xn)
p + dY (y1, y2, · · · yn)

p)
1/p

for 1 ≤ p < ∞; is called the p product metric.

3. Almost Lacunary Cesàro C111-statistical convergence of PP-triple

sequence spaces

Let A = [apqrmnk]
∞

m,n,k=0 be a triple infinite matrix of real number for p, q, r =
1, 2, · · · forming the sum

µpqr (X) =

∞∑

m=0

∞∑

n=0

∞∑

k=0

a
pqr
mnk

((
(m+ n+ k)!

(
Xmnk

Ymnk

))1/m+n+k

, 0̄

)
(3.1)

is called a triple sequence space of summable to the limit 0, i.e.,

limuvw→∞

∑u
m

∑v
n

∑w
k a

pqr
mnk

(
(m+ n+ k)!

(
Xmnk

Ymnk

))1/m+n+k

= µpqr

and

limpqr→∞ µpqr = 0

Define the means

σX
pqr = 1

pqr

∑p
m=0

∑q
n=0

∑r
k=0

(
(m+ n+ k)!

(
Xmnk

Ymnk

))1/m+n+k

and

AσX
pqr = 1

pqr

∑p
m=0

∑q
n=0

∑r
k=0 a

pqr
mnk

((
(m+ n+ k)!

(
Xmnk

Ymnk

))1/m+n+k

, 0̄

)
.
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We say that
(

Xmnk

Ymnk

)
is statistically lacunary equivalent summable (C, 1, 1, 1) to 0, if

the sequence σ =
(
σX
mnk

)
is statistically convergent to 0̄, that is, st3− limpqrσ

X
pqr =

0. It is denoted by C111 (st3) .
Let qm, qn and qk be sequences of positive numbers and Qr = q11 + · · · + qrs,

Qs = q11 + · · ·+ qrs and Qt = q11 + · · ·+ qrs.

Definition 3.1. A triple (X,P, ∗) be a PP− space. Then a triple sequence X =
(Xmnk) is said to statistically convergent to 0̄ with respect to the probabilistic p−
metric P− provided that for every ǫ > 0 and γ ∈ (0, 1)

δ

({
m,n, k ∈ N : P − limr,s,t→∞

1

QrQsQt

r∑

m=1

s∑

n=1

t∑

k=1

qmqnqk

[
f

(
AσX

pqr

)(
ǫ

)]
≤ 1− γ

})
= 0

or equivalently

limkℓv
1

kℓvm ≤ k, n ≤ ℓ, k ≤ v :

P − limr,s,t→∞
1

QrQsQt

∑r
m=1

∑s
n=1

∑t
k=1 qmqnqk

[
f
(
AσX

pqr

)
(ǫ)
]
≤ 1− γ = 0

In this case we write StPP − limX = 0̄.

Definition 3.2. A triple (X,P, ∗) be a PP− space. The two non-negative se-
quences X = (Xmnk) and Y = (Ymnk) are said to be almost asymptotically statis-
tical equivalent of multiple 0̄ in PP− space X if for every ǫ > 0 and γ ∈ (0, 1) .

δ

({
m,n, k ∈ N : P − limr,s,t→∞

1

QrQsQt

r∑

m=1

s∑

n=1

t∑

k=1

qmqnqk

[
f

(
AσX

pqr

)(
ǫ

)
, 0̄

]
≤ 1− γ

})
= 0

or equivalently

limkℓv
1
kℓ

∣∣∣∣
{
m ≤ k, n ≤ ℓ, k ≤ v : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

}∣∣∣∣ = 0.

In this case we write X
Ŝ(PP )
≡ Y.

Definition 3.3. A triple (X,P, ∗) be a PP− space and θ = (mrnskt) be a lacunary
sequence. The two non-negative sequences X = (Xmnk) and Y = (Ymnk) are said
to be a almost asymptotically lacunary statistical equivalent of multiple 0̄ in PP−
space X if for every ǫ > 0 and γ ∈ (0, 1)

δθ

({
m,n, k ∈ Ir,s,t : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

})
= 0 (3.2)

or equivalently
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limrst
1

hrst

∣∣∣∣
{
m,n ∈ Irst : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

}∣∣∣∣ = 0.

In this case we write X
Ŝθ(PP )
≡ Y.

Lemma 3.4. A triple (X,P, ∗) be a PP− space. Then for every ǫ > 0 and γ ∈
(0, 1) , the following statements are equivalent:

(1) limrst
1

hrst

∣∣∣∣
{
m,n, k ∈ Irst : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

}∣∣∣∣ = 0,

(2) δθ

({
m,n, k ∈ Ir,s,t : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

})
= 0,

(3) δθ

({
m,n, k ∈ Ir,s,t : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

})
= 1,

(4) limrst
1

hrst

∣∣∣∣
{
m,n, k ∈ Irst : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

}∣∣∣∣ = 1.

4. Main Results

Theorem 4.1. Let f be a Musielak Orlicz function and a triple (X,P, ∗) be a PP−
space. If two triple sequences X = (Xmnk) and Y = (Ymnk) are almost asympotot-
ically lacunary statistical equivalent of multiple 0̄ with respect to the probabilistic
p− metric P, then 0̄ is unique sequence.

Proof: Assume that X
Ŝ0̄
θ(PP )
≡ Y. For a given λ > 0 choose γ ∈ (0, 1) such that

(1− γ) > 1− λ. Then, for any ǫ > 0, define the following set:

K =

{
m,n, k ∈ Ir,s,t : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) ≤ 1− γ

}

Then, clearly

limrst
K

⋂
0̄

hrst
= 1,

so K is non-empty set,since x
Ŝ0̄
θ
(PP )
≡ y, δθ (K) = 0 for all ǫ > 0, which implies

δθ (N−K) = 1. If m,n, k ∈ N−K, then we have

P0̄ (ǫ) = P(
(m+n+k)!

∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > (1− γ) ≥ 1− λ

since λ is arbitrary, we get P0̄ (ǫ) = 1.
This completes the proof.

Theorem 4.2. Let f be a Musielak Orlicz function and a triple (X,P, ∗) be a

PP− space. For any lacunary sequence θ = (mrnskt) , Ŝθ (PP ) ⊂ Ŝ (PP ) if
limsuprstqrst < ∞.

Proof: If limsuprstqrst < ∞. then there exists a B > 0 such that qrst < B for

all r, s, t ≥ 1. Let X
Ŝθ(PP )
≡ Y and ǫ > 0. Now we have to prove Ŝ (PP ) . Set
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Krst =

∣∣∣∣
{
m,n, k ∈ Ir,s,t : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ .

Then by definition, for given ǫ > 0, there exists r0s0t0 ∈ N× N× N such that

Krst

hrst
< ǫ

2B for all r > r0, s > s0 and t > t0.

Let M = max {Krst : 1 ≤ r ≤ r0, 1 ≤ s ≤ s0, 1 ≤ t ≤ t0} and let uvw be any posi-
tive integer with mr−1 < u ≤ mr, ns−1 < v ≤ ns and kt−1 < w ≤ kt. Then

1
uvw

∣∣∣∣
{
m ≤ u, n ≤ v, k ≤ w : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ ≤

1
mr−1ns−1kt−1

∣∣∣∣
{
m ≤ mr, n ≤ ns, k ≤ kt : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ =

1
mr−1ns−1kt−1

{K111 + · · ·+Krst}

≤ M
mr−1ns−1kt−1

r0s0t0 +
ǫ
2B qrst ≤

M
mr−1ns−1kt−1

r0s0t0 +
ǫ
2 .

This completes the proof.

Theorem 4.3. Let f be a Musielak Orlicz function and a triple (X,P, ∗) be a

PP− space. For any lacunary sequence θ = (mrnskt) , Ŝ (PP ) ⊂ Ŝθ (PP ) if
liminfrstqrst > 1.

Proof: If liminfrstqrst > 1, then there exists a β > 0 such that qrst > 1 + β

for sufficiently large rst, which implies

hrst

Krst
≥ β

1+β .

Let X
Ŝ0̄(pp)
≡ Y, then for every ǫ > 0 and for sufficiently large r, s, t we have

1
mrnskt

∣∣∣∣
{
m ≤ mr, n ≤ ns, k ≤ kt : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ ≥

1
mrnskt

∣∣∣∣
{
m,n, k ∈ Irst : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ ≥

β
1+β

1
hrst

∣∣∣∣
{
m,n, k ∈ Irst : P(

(m+n+k)!
∣∣∣Xmnk
Ymnk

∣∣∣
)
1/m+n+k

−0̄
(ǫ) > 1− γ

}∣∣∣∣ . Therefore

X
Ŝ0̄θ (pp)
≡ Y.

This completes the proof.

Corollary 4.4. Let f be a Musielak Orlicz function and a triple (X,P, ∗) be a
PP− space. For any lacunary sequence θ = (mrns) , with 1 < liminfrsqrs ≤

limsuprstqrst < ∞, then Ŝ (PP ) = Ŝθ (PP ) .

Proof: The result clearly follows from Theorem 4.2 and Theorem 4.3.
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5. Acknowledgement

The authors are extremely grateful to the anonymous learned referee(s) for their
keen reading, valuable suggestion and constructive comments for the improvement
of the manuscript. The third author wish to thank the Department of Science and
Technology, Government of India for the financial sanction towards this work under
FIST program SR/FST/MSI-107/2015.

References

1. T. Apostol, Mathematical Analysis, Addison-Wesley, London, (1978).

2. A. Aotaibi, M. Mursaleen, S.K. Sharma and S.A. Mohiuddine, Sequence spaces of fuzzy
numbers defined by a Musielak-Orlicz function, Filomat, 29(7) (2015), 1461-1468.

3. A. Esi, On some triple almost lacunary sequence spaces defined by Orlicz functions, Research
and Reviews: Discrete Mathematical Structures, 1(2) (2014), 16-25.

4. A. Esi and M. Necdet Catalbas, Almost convergence of triple sequences, Global Journal of
Mathematical Analysis, 2(1) (2014), 6-10.

5. A. Esi and E. Savas, On lacunary statistically convergent triple sequences in probabilistic
normed space, Appl. Math. and Inf. Sci., 9(5) (2015), 2529-2534.

6. G.H. Hardy, On the convergence of certain multiple series, Proc. Camb. Phil. Soc., 19 (1917),
86-95.

7. Deepmala, N. Subramanian and V.N. Mishra, Double almost (λmµn) in χ2− Riesz space,
Southeast Asian Bulletin of Mathematics, (2016), in press.

8. Deepmala, L.N. Mishra and N. Subramanian, Characterization of some Lacunary χ2

Auv
−

convergence of order α with p-metric defined by mn sequence of moduli Musielak, Appl.
Math. Inf. Sci. Lett., 4(3) (2016), 119-126.

9. Deepmala, N. Subramanian and L.N. Mishra , The Triple χ of Ideal fuzzy real numbers over p-
metric spaces defined by Musielak Orlicz function, Southeast Asian Bulletin of Mathematics,
40(6) (2016), 823-836.

10. Deepmala, N. Subramanian and L.N. Mishra , The growth rate of Γ3 defined by Orlicz
function, Journal of Approximation Theory and Applied Mathematics, 6, (2016).

11. A. Sahiner, M. Gurdal and F.K. Duden, Triple sequences and their statistical convergence,
Selcuk J. Appl. Math., 8(2) (2007), 49-55.

12. N. Subramanian and A. Esi, Some New Semi-Normed Triple Sequence Spaces Defined By A
Sequence Of Moduli, Journal of Analysis & Number Theory, 3(2) (2015), 79-88.

13. T.V.G. Shri Prakash, M. Chandramouleeswaran and N. Subramanian, Lacunary Triple se-
quence Γ3 of Fibonacci numbers over probabilistic p-metric spaces, International Organization
of Scientific Research, 12(1), Version-IV (2016), 10-16.

14. H. Nakano, Concave modulars, Journal of the Mathematical Society of Japan, 5 (1953), 29-49.

15. H. Kizmaz, On certain sequence spaces, Canadian Mathematical Bul- letin, 24(2) (1981),
169-176.

16. P.K. Kamthan and M. Gupta, Sequence spaces and series, Lecture notes, Pure and Applied
Mathematics, 65 Marcel Dekker, In c. New York, 1981.

17. J. Lindenstrauss and L. Tzafriri, On Orlicz sequence spaces, Israel J. Math., 10 (1971), 379-
390.

18. J. Musielak, Orlicz Spaces, Lectures Notes in Math., 1034, Springer-Verlag, 1983.

19. M. Mursaleen and S.A. Mohiuddine, On lacunary statistical convergence with respect to the
intuitionistic fuzzy normed space, J. Comput. Appl. Math., 233(2) (2009), 142-149.



32 Vandana, Deepmala, N. Subramanian and Vishnu Narayan Mishra

20. M. Mursaleen and Q. M. Danish Lohani, Statistical limit superior and limit inferior in prob-
abilistic normed spaces, Filomat, 25(3) (2011), 55-67.

21. M. Mursaleen and S.A. Mohiuddine, On ideal convergence of double sequences in probabilistic
normed spaces, Math. Reports, 12(64) (2010), 359-371.

22. M. Mursaleen and S.A. Mohiuddine, On ideal convergence in probabilistic normed spaces,
Math. Slovaca, 62 (2012), 49-62.

23. V.N. Mishra, Some Problems on Approximations of Functions in Banach Spaces, Ph.D.
Thesis, Indian Institute of Technology, Roorkee 247 667, Uttarakhand, India, (2007).

24. V.N. Mishra and L.N. Mishra, Trigonometric Approximation of Signals (Functions)in
Lp (p ≥ 1)-norm, International Journal of Contemporary Mathematical Sciences, 7(19)
(2012), 909-918.

Vandana,
School of Studies in Mathematics,
Pt. Ravishankar Shukla University, Raipur-492010, (C.G.), India.
E-mail address: vdrai1988@gmail.com

and

Deepmala,
SQC & OR Unit, Indian Statistical Institute,
203 B. T. Road,
Kolkata-700 108, W.B., India.
E-mail address: dmrai23@gmail.com, deepmaladm23@gmail.com

and

N. Subramanian,
Department of Mathematics, SASTRA University,
Thanjavur-613 401, India.
E-mail address: nsmaths@yahoo.com

and

Vishnu Narayan Mishra,
Applied Mathematics and Humanities Department,
Sardar Vallabhbhai National Institute of Technology,
Surat-395 007, Gujarat, India.
E-mail address: vishnunarayanmishra@gmail.com


	Introduction
	Definitions and Preliminaries
	Almost Lacunary Cesàro C111-statistical convergence of PP-triple sequence spaces 
	Main Results
	Acknowledgement

