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TOPOLOGICAL AND ALGEBRAIC STRUCTURES
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ABsTrACT. This paper provides a comprehensive study of lacunary weak convergence
for double sequences, defined through Orlicz functions. It delves into the examination
of significant topological and algebraic properties, such as solidity, symmetry, and
monotonicity, within the framework of these spaces. To enhance the theoretical
foundation, the study includes a range of illustrative examples that highlight instances
where certain conditions fail. Furthermore, the paper investigates and establishes
inclusion relationships between the newly defined spaces and other existing spaces in
the literature. The findings significantly contribute to the broader understanding of
sequence spaces, particularly focusing on their structural and convergence characteris-
tics. These results not only enhance the mathematical framework but also provide
a foundation for future research into the applications and implications of lacunary
weak convergence in double sequences.

1. INTRODUCTION

The foundational work on lacunary sequences was carried out by Freedman et al. [7].
They studied Cesaro summable sequences and strongly lacunary convergent sequences,
considering a general lacunary sequence 6, and established connections between the
classes of these two types of sequences. Fridy and Orhan [8] explored the concept of
lacunary statistical convergence through the use of lacunary sequences. Their publication
had a profound impact on various scientific fields. Cakan and Altay [3] highlighted the
multidimensional parallels in the results presented by Fridy and Orhan [8]. The concept
of difference sequence spaces was first presented by Kizmaz [10]. He investigated the
characteristics of the difference sequence spaces X (A) = {p = (p,) € w: (Ap,) € X},
Apy, = put1 — Py for all u € N, and specifically examined cases where X includes spaces
such as s, ¢, ¢o. Tripathy and Esi [17] introduced lacunary generalized difference para-
normed sequence spaces [Ny, M, A, A™, p|,, [Ng, M, A, A™, pl,, [Ng, M, A, A™, p|__ based
on Orlicz functions, with A = (a,x) representing a non-negative matrix. In parallel,
Tripathy and Et [18] introduced the concepts of A™-lacunary statistical convergence and
A™-lacunary strong convergence, providing a comprehensive analysis of their founda-
tional properties. Building on this, Tripathy and Mahanta [20] extended the theory by
defining the generalized lacunary difference sequence spaces [Ny, M, A™],, [Ny, M, A™];,
[N, M, A™]__ using m*'-difference operators. Their study focused on key properties
such as completeness, solidness, and symmetry, and they explored important inclusion
relationships between these spaces and other sequence spaces like Cesro summable and
strongly Cesro summable sequences. In parallel, Tamuli and Tripathy [15, 16] developed
the concept of generalized difference lacunary weak convergence and its connection to
lacunary weak convergence in Orlicz function spaces. Their work paved the way for a
multidimensional approach to refining lacunary sequences, as seen in [13], where the
authors utilized this concept to present the dual inclusion theorem, further enriching the
field’s theoretical framework. Savag and Patterson [14] obtained some new double sequence
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spaces using the Orlicz function. Yaying and Hazarika [21] put forward the notion of
lacunary arithmetic statistical convergence, thereby introducing a novel perspective to the
study of sequence convergence by incorporating lacunary structures into these convergence
concepts. The convergence of complex uncertain sequences within a given uncertainty
space has gained significant attention in recent years. In these spaces, new sequence spaces
have been defined, and their convergence properties have been thoroughly examined.
Some of the pioneering works in this area can be found in references [4, 5, 6, 12].

Banach [1] introduced the notion of weak convergence in normed linear spaces and
explored the concept from this perspective. While this approach is intriguing, it has
certain limitations. Many results derived from these ideas are generally applicable only to
separable spaces. In recent years, Tripathy and Mahanta [19] have examined vector-valued
sequence spaces, along with many other related topics.

This paper explores the topological and algebraic properties of lacunary weak con-
vergence spaces for double sequences, offering a thorough examination of key concepts
such as solidity, symmetry, and monotonicity. By analyzing these properties, the study
highlights how they shape the structure and convergence behavior of sequences within
these spaces. Additionally, the paper establishes inclusion relationships between the newly
defined spaces and others found in the literature, further clarifying their topological and
algebraic interconnections. These findings not only deepen the understanding of sequence
spaces but also shed light on their structural characteristics, justifying the title’s focus on
the analysis of both topological and algebraic structures.

2. PRELIMINARIES

Lindenstrauss and Tzafriri [11] applied the concept of the Orlicz function to develop a
sequence space, which is defined as follows:

by = {p:(pu)ew;22<p’;‘> < 00, forsome7>0},

u=1

where w represents the set of all sequences.

Definition 2.1. [16] An Orlicz function £ satisfies the Ay condition if 3 a constant
U > 0, such that for all f > 0 the inequality R(2f) < UL(f) holds.

Definition 2.2. [2] A sequence (p,) € X is weakly convergent if there is an element
po € X so that

lim g (py —po) =0, for all g e X’

U—r 00

where X' is the algebraic dual of the normed linear space X.

Definition 2.3. [16] A sequence (p,,) is considered lacunary weakly convergent to pg € X
provided that
1
Jim o= ;9 (Pu = po) =0,
for all g € X. The set of lacunary weak convergent is indicated by Dj. The subset of
those sequences in Dy’ for which pg = 0 is denoted by [Dj], and [Dy]_  represents the
set of lacunary weakly bounded sequences.

oo

Definition 2.4. [9] A sequence space M is referred to as solid if for every sequence
(pu) € M, the sequence (ay,p,) belongs to M whenever |a,| < 1,Vu € N, where a,, is
scalar.

Definition 2.5. [9] Consider J = {iy <i<--- <i, < ..} C N. For a sequence (p,) € w,
the J-step space associated with the sequence space Ml C w is given by

X ={(pi,) €w: (pu) € M}.
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Definition 2.6. [9] The canonical pre-image (q,,) corresponding to a sequence (p,,) € M,
where J-step space )\‘%M is taken into account, can be expressed as:

_Jpu, ifueN
= 0, if not.

Definition 2.7. [9] If the sequence space M is a subset of w and includes every pre-image
of its step spaces, it is termed as monotone.

Definition 2.8. [9] The sequence space M C w is termed symmetric if, for any sequence
(pu) € M, the
permuted sequence (pﬂ(i)) € M, where 7 represents a permutation of N.

Lemma 2.9. [9] In the setting of sequence space M, if the space exhibits solidity, it
automatically suggests monotonicity. Nevertheless, the reverse does not always hold true.

Let 6; and 0, be arbitrary lacunary sequences, and define the sets
In={m:mg_ 1y <m<m,}, l[r={n:np_1 <n<np}.
A set A C N2 has a double lacunary density 65 (A) (see [3]) if

. 1
lim
a,b—00 g p

H{u € Iy, w € Iy : (u,w) € A} =0,

exists, where hqp = haby, and
mg =0, hg =my —mp_1, as a = oo, ng = 0, Eb =np —Np_1, as b — oo.
Example 2.10. [13] Let §; = (2* — 1) and 6, = (3° — 1) and A = {(u?,w?) : u,w € N}.
Then, §5(A) = 0.
Example 2.11. [13] Let 6; = (2° — 1) and 6, = (3° — 1) and A = {(u, 3w) : u,w € N}.
Then, §§(A) = 0.
A sequence p = (py,,) is considered lacunary statistically convergent to a number pg if

for every v > 0, the set {(u,w) : [pyw — Po| > 7} has double lacunary density zero. In
this case, we express it as Sg — lim py 0 = Po-

3. MAIN RESULTS

Let q = (quw) represent a sequence of strictly positive real numbers, and £ be an
Orlicz function. In this context, we introduce certain classes of sequences:

[D5J7 £, q]o =3P = (pU,w) € w: limg p—oo ﬁ Z {S (M)} e =0,

(u,w)€lq,p
for some v > 0},

w D I . |9(puw—po) 7" _
Dy, £,a]; == P = (Puw) € w:limg p 00 bu% Z {,2 (g%ﬂ =0,
(u7w)61q,b
for some pg, and v > 0},

[D‘é’,ﬂ,q]oo =4 P= (pu,w) €W :supgp bq% Z {2 (m(p»yﬂ)}qu,w < 00,

(u7w)efn,b
for some v > 0} .

Here, [Dy, £, 4], [D§, £,4];, [Dg, L,q], are lacunary weak convergence sequence spaces
that are, respectively, zero-convergent, convergent, and bounded for double sequences
defined by Orlicz functions.
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When £(p) = p, the spaces [Dg, £,4q],, [D§, £, 4], [D§,L,q],, are denoted as [Dg, q],,
[Dg§,al,, [D§, q],, respectively.

Moreover, if gy, = 1, for all u,w = 1, these spaces simplify to [Dy, £], , [Dy, £]; , [D§, £] .,
respectively.

Example 3.1, 3.2, and 3.3 serve as illustrations of the spaces [Dg, £,4q],, [Dg, £,4q];,
[D§, L, 4]

Example 3.1. Consider ¢; = (2* —1),0, = (2b — 1) be any lacunary sequences and
£(p) = p?, and qu» = 1,Vu,w € N and g(p) = p. Consider the sequence p = (p, ) where
Puw = ﬁ Then, py.w € [P, L, q],-

Example 3.2. Consider ¢, = (2* —1),05 = (Qb — 1) be any lacunary sequences and
£(p) = p?, and qu,» = 1,Vu,w € N and g(p) = p. Consider the sequence p = (p, ,) where
Puw = sin(uw). Then, p,., € [Df, £, q],.

Example 3.3. Consider ¢; = (2* —1),0, = (2b — 1) be any lacunary sequences and
L(p)=e"—1, and gy = 1,YVu,w € N and g(p) = p. Consider the sequence p = (py )
where py ., = (—=1)“T*. Then, p,. € [Dg, £,4q] .

Theorem 3.4. The classes of sequences [Dg, £,4q],,[Dg,£,q], and [D§,L,q] form
linear spaces.

Proof. The proof is provided only for the class [Dy, £, q],; the other cases can be estab-
lished using a similar approach. Let p,v € [Dg, £, q], and y,3 € C. To prove the result, it
is necessary to find some 73 > 0 such that

o |9 (99 +3t,0) )]
Jm o [“3 ( -

(u,w)€lq b 3

Since, p,t € [D§, R, q],, then Jvy;,72 > 0, such that

3 B

(u,w)€lq,p m

5 (o] e

()€ 12

sup
a,b hu,b

and

sup
a,b ba,b

We set v3 = max (2[9]|y1,2|3]7v2). Given that £ is both convex and non-decreasing, it
follows that

1 la (P wt3e.) N T
N A

(uvw)elu,b .
1 |9(Upu,w)‘ |g(3tu,w)| e
<he Dl [13( e
(uvw)eln,h
Ju,w
1 1 |E(‘)Pu,w)| |g(3tu,w>| ’
Sm Z 20uw |:£( 71 + 2
(u,w)€lq
1 la(Pu,w)| )] T 1 |8(tu.w) Qu,w
<7l Y [e(lmed )| S [ (lattel)]
(u’w)EIO'b (u7w)ela,b

— 0, as a,b — oo,

where T = max (1, 2Q’1), and @ = sup qy,» < 00. So, yp + 3t € [Dg, £, q],. As a result,
the class [Dy, £, q], constitutes a linear space. O
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Theorem 3.5. Let L be any Orlicz function, and q = (qu,w) represent a bounded sequence
of strictly positive real numbers. The space [Dg, £,q], is a topological linear space, totally
paranormed by

1/Q

Qu,w
w(p) = inf ,yqu,b/Q : 1 Z {L‘, (g(p““’”)} <1,a,b=1,2,..5%,

b0 (u,w)€lq,n v

where () = max (17 SUDy, qu,W)'

Proof. It is evident that, w(p) = w(—p). Applying Theorem 3.4 with n = 3 = 1, we obtain
@w(p+t) < w(p) + w(r). Additionally, since £(0) = 0, it follows that inf {y%=¢/@} =0
when p = 0.

Conversely, assume w(p) = 0. This yields that

1/Q

Ju,w
inf { A9e.0/Q L Z [2 <g(puw)|>:| <1l,a,b=1,2,..

ha7b(u7w)ejn.h "

For any o > 0, there exists a value 7, satisfying 0 < 7, < o, such that
1/Q

& ble) e

o, (u,w)€Elq,p

So, we have
1/Q

hl Z [2 (m({%&l)]qu,w

b
(uiw)GIﬂ,b
1/Q

1 [8(Pu,w)l e
S hn,b Z |:£ (T)} S 1

(uaw)EIn,b

[Pl

o

Assume there exists an (u,w) € I, p such that p, , # 0. As o — 0, we have ( ) — 0.

Thus
1/Q

.5 b)) s

7 (u,w)€Elq e Vo

This leads to a contradiction. Therefore, p,, ., = 0 for all u,w.
In summary, we prove that scalar multiplication is continuous. Let A € C. According to
the definition,

1/Q

Ju,w
w(Ap) = inf ,YCIn,b/Q . L Z |:£ <|g(p“7w)>:| <1,a,b=1,2,..
ha’b(u,w)eln,b v
Then,
. 1/Q
w(Ap) = inf (|)\|C)%,h/Q . hi Z |:£ (Ig(pgﬂﬂ))} <1,a,b=12,..
b

& (u1w)€Ia,b



ON LACUNARY WEAK CONVERGENCE OF DOUBLE SEQUENCES... 75

Let ¢ =+/|A|, and as |A|%** < max (1, |A|*"P9er) we have

V@Qinf{ ¢das/Q blb Z

(u,w)EIn,b
Qu,wy 1/Q
) TN

which tends to zero as p approaches zero in [Dg, R, q],,.
Now, suppose Aq,p — 0 and p is fixed in [Dg, £,q],. For any o > 0, take P > 0 such that

@(Ap) < (max (1, [A[FP v ))

1 ww Ju,w Q
Z [2 (|g(p)|)] < (g) , for some v > 0 and all a,b > P.
bu,b(u w)elas Y 2

This means that for some « > 0 and each a,b > P
1/Q

3 k)

(u:w)eju,b

Now, suppose 0 < |A| < 1. By applying the convexity of £, for a,b > P, we obtain

e D [s(wﬂquw

(u,w)€lq e ]

ww u,w O’Q

<o X (e (el < (5)°
(u,w)€lq,p

Since £ is continuous on [0, 00), for a,b < P, the function

=7 % [2<|fg(iw)|>]q

’ (uuw)elu,b

is continuous at 0. So, there is a 8 € (0, 1) such that |g(f)| < (%)Q for 0 <f<pB. Let C
be such that |Ay ;| < o for h,j > C, then for h,j > C and a,b <P,

1/Q

o2 ()<

hu,b (u,w)€lq,p

Thus,
q 1/Q
1 . u,w
Z |:£ (l /\hJ (pu,w) |>:| <o,
ha,b( Vel Y
u,w a,b

for u,w > P and all a, b, such that w(Ap) — 0, (A — 0).

Theorem 3.6. The spaces Dy, £,4],, [Dg, R, q], and [Dy, L, q]_ are solid.

Proof. Let (pu,w) € [Dg, £,4q],- Then, 3y > 0 such that

3, () e

a,b—o0
ha’b (u,w)€lq
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Let (ay,w) be a scalar sequence such that |a, | < 1. For each a, b, we have

1 |g(u,wPu,w)l Fusw 1 [g(Pu,w)l fuyw
hq,b Z |:£< Y ):| S bq,b Z |:£< v >:|

(uvw)EIa,b (u7w)ela,b

qu,w
= limg p— oo Z {E (M)} =0

(uvw)ela,b

= (o,whuw) € [Py, £, 4], -

In light of Lemma 2.9, we state the following theorem without proof:
Theorem 3.7. The spaces Dy, £,4q],,([Dg, £, q], and [D§, L, q]_ are monotone.

Theorem 3.8. In general, the spaces [Dg,L,q],,[Dy,£,q], and [D§,L,q]  are not
symmetric.

The subsequent example demonstrates this.

Example 3.9. We will demonstrate this for [Dy, £,q],. Consider X = C and the
function g(p) = p, and qu . = 1,Vu,w € N. Let 61 = (2°—1), 0, = (2b — 1) be any
lacunary sequences and £(p) = p. Let (py,w) = uw, for all u,w € N. Thus, the sequence
(Pu,w) for all u,w € Nis in [Dg, £,q],. Next, we establish the sequence (t,,.,), which is
rearrangement of the sequence (p,, ) defined by

(tu,w) = (P1,1,,P2,2, P44, P3,3, P99, - - ) -

This rearranged sequence (v, .,) does not belong to [Dg, £, q];. Therefore, [Dy, £, ], is
not symmetric in general.

Lemma 3.10. Let £ be an Orlicz function that satisfies the Ag-condition, and take
0 <o < 1. For all p > o, there exists a constant U > 0 so that L(p) < Upo~1L(2).

Proof. As £ is non-decreasing and convex, and p < o~ 'p < 14+ o~ 'p for p > o, it implies

that

1 1 1 1
Lp)<L(l+o'p)=2¢ (2 245 20—1p) < §2(2) + 5&: (207 "p).

Given that £ satisfies As-condition, there is a constant U > 2 such that £ (20‘1;3) <
1Uc 1pL(2). As a result,
| | E— -1
L(p) < §UO' pL(2) + §U0‘ pL(2) =Uo™ "pL(2).
Hence, the lemma is established. O

Theorem 3.11. For an Orlicz function L that satisfies the Ag-condition, we have the
following inclusions:

Dy C [Dg, £, ,[Dgly € [P, £y and [Dfl,, < [Df, L] -

Proof. Let p € Dg. Then, we have

1
Agp = Boe Z |9 (Puw — Po)| — 0, as a,b — oo for some po.

(u,w)€lq,p
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Counsider v > 0, and select ¢ with 0 < o < 1 such that £(t) < v for 0 <t < o. So, we
can express the following:

hal,b Z |g (pu,w - P())| = bib Z |g (pu,w - p0)|

(u,w)€lq,p (u,w)€lq,6
[9(Pu,w—P0) <o

e Y (P — o)l < 52 (hao) + 5o U E(2)ba0 Aay,

(uvw)ela,b
[g(Pu,w—P0)|>0

As a,b — oo, by applying Lemma 3.10 , it follows that p € [Dg, £];. A similar reasoning
can be used to show that [Dy], C [Dg, £], and [Dg]_ C [Dg, £] . O

Theorem 3.12. Let 0 < Gy < fu,w for all u,w, let (fu,uw/quw) be bounded. Then,
[ g7£7ﬂl - [D‘éjv’gv q]l .

Fu,w
Proof. Let p € [Dy, £,f];. We write vy, = {2 (M)] and =2 =), ,,, where

y Fou,w
0 <A< Ayw <1 with A being a constant. Now, we define

Cu,w = Vuy,w (vu,w Z 1) y Cu,w = 0 (Uu,w < 1) y Cuyw = 0 (Uu,w Z ]-) s Cu,w = Vu,w (Uu,w < 1) )

so that
A A

_ w — , Au,y
Vu,w = Cuw T Cuyws Uu,uu;w = eu:‘ww + cu:‘ﬁ)w'

)\u w >\u w
It follows that ey’ < eyw < Syw and culy’ < cf‘t,w. Therefore,

11—\
A
Y dus Y e (55)

(u,w)€lq,p (u,w)€lq6
X R X 1-A11/1-A
< Z (hu,h Cu,w) Z (hu,b Cu,w)
(u,w)€lq,p (u,w)€Ilq 6
1
= ha.[w Z Cu,w ’
(uvw)ela,b

(by Holder’s inequality).

So,
A
1 1 1
h Z Szw < h Z Vuw + h Z Cu,w ’
“P (ww)ela, “P (ww)ela, “P (ww)e T,
and hence p € [Dg, £, q],. O

Example 3.13. Consider an Orlicz function £(p) = p?. Let fuw = 2,quw = 1 and
g(p) = p. We define the sequence p,, , = -, Vu, w. For this sequence (p,.,) We can write

uw’

[ L;7£vﬂ1 C [D;)VSa q]l .

4. CONCLUSION

In this research, the concept of lacunary weak convergence for double sequences,
formulated through Orlicz functions, has been introduced and analyzed. The investigation
revealed several significant topological and algebraic properties, such as solidity, symmetry,
and monotonicity, which are fundamental to understanding the structure of these spaces.
By providing illustrative examples, the study also highlighted scenarios where certain
properties fail, offering valuable insights into the limitations and scope of the proposed
framework.
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Furthermore, the inclusion relationships between the newly defined spaces and other
related spaces have been established, expanding the theoretical foundation of sequence
spaces. These findings not only deepen our understanding of the behavior of double
sequences under lacunary weak convergence but also pave the way for further research
into more generalized forms of sequence convergence.

The results presented here have potential applications in functional analysis, particularly
in the study of sequence spaces and their role in various mathematical contexts. Future
research may focus on exploring alternative definitions of lacunary convergence, as well
as extending the framework to other types of functions or metrics. This work provides a
solid basis for such endeavors, contributing to the ongoing development of the theory of
sequence space.

Author Contribution Statements This work was co-authored by the writers. The
final version of this manuscript was reviewed and approved by all authors.

Declaration of Competing Interests This work does not have any conflict of
interest.

REFERENCES

[1] S. Banach, Theorie des operations lintaires, Monografie Matematyczne, Lwéw, (now Lviv, Ukraine),
1932.

[2] P.K. Bhardwaj and I. Bala, On weak statistical convergence, Int. J. Math. Math. Sci. 2007 (2007),
Article ID 38530, 1-9, doi:10.1155/2007/38530.

[3] C. Cakan, B. Altay and H. Coskun, Double lacunary density and lacunary statistical convergence
of double sequences, Stud. Sci. Math. Hung. 47 (2010), no. 1, 35-45, doi:10.1556/sscmath.2009.
1110.

[4] B. Das, B. Bhattacharya and B.C. Tripathy, Relation between convergence and almost convergence
of complex uncertain sequences, Kragujevac J. Math. 49 (2025), no. 2, 313-326, doi:10.46793/
KgJMat2502.313D.

[5] B. Das, B.C. Tripathy and P. Debnath, Some results on statistically convergent triple sequences
in an uncertainty space, Ann. Univ. Craiova Math. Comput. Sci. Ser. 49 (2022), no. 1, 120-134,
doi:10.52846/ami.v49i1.1520.

[6] B. Das, B.C. Tripathy and P. Debnath, Results on matriz transformation of complex uncertain
sequences via convergence in almost surely, Methods Funct. Anal. Topol. 27 (2021), no. 4, 320-327,
doi:10.31392/MFAT-npu26_4.2021.04.

[7] A.R. Freedman, J.J. Sember and M. Raphael, Some Cesaro-type summability spaces, Proc. Lond.
Math. Soc. 3 (1978), no. 3, 508-520, doi:10.1112/plms/s3-37.3.508.

[8] J.J. Fridy and C. Orhan, Lacunary statistical convergence, Pac. J. Math. 160 (1993), no. 1, 43-51.

[9] P.K. Kamthan and M. Gupta, Sequence spaces and series, Marcel Dekkar, 1981.

[10] H. Kizmaz, On certain sequence spaces, Canad. Math. Bull. 24 (1981), no. 2, 169-176.

[11] J. Lindenstrauss and L. Tzafriri, On Orlicz sequence space, Isr. J. Math., 101 (1971), 379-390.
doi:10.1007/BF02771656.

[12] J. Nath, B. Das, B. Bhattacharya and B.C. Tripathy, On statistically pre-Cauchy sequences of
complex uncertain variables defined by Orlicz functions, Int. J. Uncertain. Fuzziness Knowl.-Based
Syst. 31 (2023), no. 2, 191-207, doi:10.1142/80218488523500113.

[13] E. Savag and R.F. Patterson, Lacunary statistical convergence of double sequences, Math. Commun.
10 (2005), 55-61.

[14] E. Savag and R.F. Patterson, Double sequence spaces defined by Orlicz functions, Iran. J. Sci.
Technol. 31 (2005), no. 2, 183-188.

[15] B. Tamuli and B.C. Tripathy, Lacunary weak convergence of sequences defined by Orlicz function,
J. Appl. Anal., Unpublished, doi:10.1515/jaa-2024-0027.

[16] B. Tamuli and B.C. Tripathy, Generalized difference lacunary weak convergence of sequences,
Sahand Commun. Math. Anal. 21 (2024), no. 2, 195-206, doi:10.22130/scma.2023.2006321.1371.

[17] B.C. Tripathy and A. Esi, Generalized lacunary difference sequence spaces defined by Orlicz
functions, J. Math. Soc. Philippines 28 (2005), no. 1-3, 50-57.

[18] B.C. Tripathy and M. Et, On generalized difference lacunary statistical convergence, Stud. Univ.
Babes-Bolyai Math. 50 (2005), no. 1, 119-130.

[19] B.C. Tripathy and S. Mahanta, On a class of sequences related to the IP space defined by Orlicz
functions, Soochow J. Math. 29 (2003), 379-391.


http://dx.doi.org/10.1155/2007/38530
https://doi.org/10.1556/sscmath.2009.1110
https://doi.org/10.1556/sscmath.2009.1110
https://doi.org/10.46793/KgJMat2502.313D
https://doi.org/10.46793/KgJMat2502.313D
https://doi.org/10.52846/ami.v49i1.1520
https://doi.org/10.31392/MFAT-npu26_4.2021.04
http://dx.doi.org/10.1112/plms/s3-37.3.508
http://dx.doi.org/10.1007/BF02771656
https://doi.org/10.1142/S0218488523500113
https://doi.org/10.1515/jaa-2024-0027
http://dx.doi.org/10.22130/scma.2023.2006321.1371

ON LACUNARY WEAK CONVERGENCE OF DOUBLE SEQUENCES... 79

[20] B.C. Tripathy and S. Mahanta, On a class of generalized lacunary difference sequence spaces
defined by Orlicz functions, Acta Math. Sin. Engl. Ser. 20 (2004), 231-238, doi:10.1007/
510255-004-0163-1.

[21] T. Yaying and B. Hazarika, Lacunary arithmetic statistical convergence, Natl. Acad. Sci. Lett. 43
(2020), 547-551, doi:10.1007/s40009-020-00910-6.

Binod Chandra Tripathy: tripathybc@gmail.com
Department of Mathematics, Tripura University, 799022, India

Rimeysa Akbuyik: rmysaakbyk@gmail.com
Department of Mathematics, Bartin University, 74100, Bartin, Turkey

Omer Kigi: okisi@bartin.edu.tr
Department of Mathematics, Bartin University, 74100, Bartin, Turkey

Received 14/01/2025; Revised 17/02/2025


http://dx.doi.org/10.1007/s10255-004-0163-1
http://dx.doi.org/10.1007/s10255-004-0163-1
http://dx.doi.org/10.1007/s40009-020-00910-6
tripathybc@gmail.com
rmysaakbyk@gmail.com
okisi@bartin.edu.tr

	1. Introduction
	2. Preliminaries
	3. Main Results
	4. Conclusion
	References

