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1. Introducation

Fast [4] and Schoenberg [11] independently each presented the idea of statistical convergence for
the first time. This idea was expanded upon by Kumar [6] in probabilistic normed space. The o-
convergence double sequence spaces were first introduced by Khan and Khan ([7],[8]). Tripathy [13]
established the concept of statistical convergent double sequence and developed it in o-convergent
double sequence.

The double sequence space connected to multiplier sequences was researched by Tripathy and
Sen [14]. A generalization of statistical convergence is the idea of o-convergence. Kostyrko, Salat, and
Wilczynski [5] established the concept of o-convergence of real sequence in its earliest stage. Later,
Salat, Tripathy, and Ziman [12] and other other scholars investigated it. Utilizing triple difference
sequences of real numbers, Tripathy and Goswami [15] expanded this idea in probabilistic normed
space. Sahiner, Gurdal, and Duden [10] introduced and studied the many conceptions of triple
sequences in the beginning.

This idea is generalized by Dutta, Esi, and Tripathy [1] using the Orlicz function. In their study of
o-related features in triple sequence spaces, Sahiner and Tripathy [9] produced several intriguing
findings. Recently, Tripathy and Goswami ([16],[17]) explored multiple sequences in probabilistic
normed spaces and vector valued multiple sequences using the Orlicz function, respectively. By
utilizing the difference operator, Debnath, Sharma, and Das [3] and Debnath and Das [2] generalized
these ideas.

2. Definitions and Preliminaries

Q:[0,00) - [0,00) is a continuous, non-decreasing , and convex with Q(0) = 0, Q) >

0asU > 0and Q(A) —» o as A - oo implies Q is an Orlicz function .

7:[0,00) - [0,00) 3 H(W) = 22 A > 0 and F(0) = 0,H (W) > 0as A > 0and  H(A) >
0 as A — oo tend to H is a young function .

The conditions are holds :
() €o.
(i) A,B € cimpliesAUB € o.
(iii)Aeo,Bc AimpliesB ecleadtoc c X # ¢ isanideal inX.
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ve>0,{(hg7) € NXxNXN:|Sy —L| > € € o pointing to a sequence (Sy,;) is o-Convergence
to a number L.

Ve>0,3e=1¢),d=09,c=¢3{(0a)ENXNXN:|S;i—Cul >¢e}€c implies (Syy)is
o-Cauchy. 3M > 03 {(,g,7) ENX N X N : |Syi| > M} € o lead to (Syy;) is o-Bounded.

(gt * Cyy) € E3, whenever (Sy,1) € E* and (yy;) € E* tend to a triple sequences space E* is a
sequence algebra. We provide and define these spaces as follows in this study:

(c0)*? (V) = {8 € W3 : 0 — lim Hyy; (|Sy]) = 0} € 0.

(€)% (V) = {6 € W? : 6 — lim Hy; (|Spgs — L|) = 0, for some L} € o.

(£55)%7(0) = {S € W : supy gren Hygi(|Spgil) < o} € 0.

(m)3? (U) = (€0)*? (V) N (£,)%? (V).

(m)3? (V) = (€)*?(0) N (£,)%? (V).

3. Main Results

Theorem 3.1: ()37 (0), ()37 (V), (£5,)3? (V), ()39 (V), and (m)3? (V) are linear spaces.
Proof: Assume that (Sy,;), (€yq) € (¢)37 (V) and o, B be two scalars such that
|a] < 1and |B| < 1. Then
o — lim Hyg; (|6bgf — IL1|) = 0,forsome L,; € C
0 — lim Hyg; (|G§bgf — [LZD = 0, for some L, € C
Now, V € > 0, we can write
A = {001 €NXNXN: Hy (|8 — Lo]) > € 0. (1)

Ay = {001 €NXNXN: (|G — Lo[) > S} € 0. (2)
Since Hy; is a young function, we get
Higi (| (aSpgs + BEhgr) — (g + BL;)|) = Hipgi(| (aSpg — ally) + (BEygr — BL,)|)
< Hygi(lal|Spgr — Lo |) + Hogi (IBI| Engr — L2|) = lalHigi(|Spgr — L) + 1BIHg1 (| €t — L)
D }[bgfﬂebgf - H‘ll) + }[bgf(lgbgf - [LZD'
From (1) and (2), we obtain
{(0,9,1) € N X NxN: Hy(|(aSyy + BEyyr) — (ally + BLy)|) > €} € A; U A,.
Therefore aSy,s + BEyqr € ()37 (V). Thus, (¢)*? () is a linear space.
Other cases are similar.

Theorem 3.2: A sequence & = (Sy,) € (m)3? (V) is o-convergence < Ve > 0,31,,J, K. € N>
{0, € NXNXN : Hgf| Syt — Sp,ie. | < £} € (m)* (V).
Proof: Let L. = o — lim&. Then we have
A ={(0,6,1) € NXN XN : Hyy|Sye — L < 2} € (m)** (), ¥ & > 0.
Next fix I, J., K. € A, then we have

|Ssei — Gtagerce] < [Spgr = L + |L = Sy, | < 5 +5 =2 VD g €A,
Thus, {(5,9,7) € N X N X N : Hy | Sy — Sy .. | < €} € (m)37 (V).
Conversely, suppose that {(9,8,7) € N X N X N : Hy 1| Syei — Sy j k.| < €} € (m)3° (V) we get
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{(b. 0,) ENXNXN: }[bgflebgf - GHSHSKJ < s} € (m)37?(0V),V £ > 0, then we can find the set

B. = {(5,3,1) ENXNXN: Sy € [Sy 5.k, — & Cp.k, + €]} € (m)3? (V).

V & > 0, consider V; = [Syj.k, — & Sy j,x, + €.

Now we have B, € (m)3?(0) as well as B: € (m)3°(0), hence B, N Be € (1m)3? (V) which implies
2 2

B. N Be # ¢. Then {(§,g,7) € NX N x N : & € N} € (m)3?(U) which implicates diam M < diam

M, where the length of the interval N is indicated by the diam of M.

Thus, using the principle of induction, we discovered the series of closed intervals
M,=0p20,20,2 205 2

with the help of the property that diam o < % diamog_;, Vs = 1,2,34,....and {(I), g,f)) ENXNXN:

Syt € Tygi} € (m)*7(V),V b, 6,f= 1,234, ....
Then3¢ €nogwheres €N 3§ =0 —lim S, so that Hy;(§) = 0 — limHy; (S) therefore L = 0 —

Theorem 3.3: (¢)3?(U) < (€)% (V) € (£,)3° (V) .

Proof: We consider (Sp,) € (¢)3(U) . Then 3L € C 3 0 — limFHyy; (|Spy — L|) = 0,
we get Hig (|6bgf|) < Higt (lebgf - H‘l) + Hygs (ILD).

On taking supremum over b, g, and f on both sides gives (6bgf) € (£5,)37(0).

Therefore (¢)*?(U) c (£4,)%?(0). The direction (¢)*?(U) < (¢)*? ().

Thus, (c0)3? (0) € (6)*° (V) € (£,,)% (V).

Theorem 3.4: ()37 (0), (¢)3?(V), (£5,)3? (V), ()39 (V), and (m)37 (V) are sequence algebras.
Proof: Let (Syq1), (Cyq1) € (c0)3? (U), then we have o — limHy g (|Syqi|) = 0 and

o = limHyg; (| Eygr|) = 0.

Now we obtain o — limHyg; (|Syqr- Cygi|) = 0. It implies that (Syyr. €y ) € ()37 (V)

Thus, (cy)3? (V) is a sequence algebra.
Other cases are similar.
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