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On Deferred Statistical Convergence through Regular Variations
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Abstract.In this paper, we introduce the idea of deferred statistical convergence via the concept of regular
variations. In fact, we study the convergence of real sequences or measurable functions using ideas of
variations such as regular, O—regular, translational regular and rapid, etc, in deferred statistical perspective.
We established some relations among these different deferred statistical variations.

1. Introduction and preliminaries

Besides functional analysis, the use of summability theory and theory of sequence spaces has been
entered into many other fields of mathematics, such as approximation theory, operator theory, fuzzy set
theory, etc. The study of convergence and statistical convergence of a known sequence plays a vital role in
sequence spaces and summbility theory. Due to its numerous applications in pure and applied fields, the
study has been attracted, and subsequently been developed by several authors by various definitions. In
1935, Zygmund gave the idea of statistical convergence in the first edition of his monograph. The idea was
introduced by Steinhaus [41] and Fast [22] independently in the context of sequence spaces. Schoenberg
[40] developed the idea by applying it in operator theory and summability theory. The theory of statistical
convergence was used in the convergence of trigonometric and Fourier series by Zygmund [43] and the
theory of matrix characterization by Fridy and Miller [25]. Its applications have also been emerged in
various fields such as in number theory by Erdés and Tenenbaum [17], spaces of locally convex sets by
Maddox [28], integral summability theory by Connor and Swardson [11], theory of lacunary summability by
Fridy and Orhan [24], measure theory by Connor and Swardson [12]. Later on, it was further reintroduced
and applied in approximation theory, single and double sequence spaces and different areas of functional
analysis by Mursaleen et al. ([30-33]), Cakalli et al. ([8, 9]), Maio and Ko¢inac ([29]), Et et al. ([18-21]), Salat
[38], Baliarsingh et al. [4], Baliarsingh [5], Nuray [36], Nuray and Aydin [37], Colak [10], and many others.

The idea of statistical convergence depends on the natural density of subsets of the set IN of natural
numbers. The natural density of E, a subset of N is defined by

) = lim )" xe(h), 0
k=1
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provided the limit in (1) exists. Here x denotes the characteristic function of the set E. For any finite subset
E of N, it is noted that 6(E) = 0 and for its complement set E¢, 5(E®) = 1.

Definition 1.1. A sequence x = (x;) is said to be statistically convergent to L if, for every € > 0, we have
O0(f(ke N:|xx—L|>¢€}) =0,

ie.,

lim %I{kﬁn tx— Ll =€} =0,

n—o0

In this case, we also say that [x; — L| > € for almost all k and write st — lim x; = L.

Definition 1.2. A sequence x = (x) is said to be statistically Cauchy if, for every € > 0, there exists a
number N depending on €, we have

1
lim —|{k <n:|x—xn] 2 €} =0.
n—oo 11

In this case, we also say that |x; — xn| > € for almost all k.

Definition 1.3. A sequence x = (xi) of real numbers is said to be statistically bounded if there exists a
number K such that

lim 1I{k <n:lxl >K}=0.

n—oo 11
Also, we say that 0({k : |x| > K}) = 0.

Generally, every convergent sequence is statistical convergent, but the converse is not true. Similarly, every
Cauchy sequence is statistical Cauchy, but the converse is not true.

The analogous definition of limit superior and limit inferior of a sequence in the statistical sense were
given in Fridy [25]. Let x = (x;) be a sequence of real numbers. Then the statistical limit superior and limit
inferior of the sequence x are respectively, defined by

Py, if Py
st —limsupx = sup 1 *o
—00, if PX = (P/

and
supQy, ifQy#¢
+OO/ lf QX = (P/

where P, = {p e R: 6(fk : x¢ > p}) # 0} and Qy = {g € R : 6({k : x < gq}) # 0}.

The theory of variations explains the idea of the rate at which a sequence or a function converges or
diverges. This is more useful and necessary in the theory of summability and sequence spaces as it deals
with the asymptotic analysis of convergent and divergent processes. The theory was initially developed by
Karamata [27] in the year 1930 while working on the Tauberian theorems of Hardy and Littlewood. Later
de Haan [26] introduced the idea of regular variations and applied it to the weak convergence theory. In
1973, Bojanic and Seneta [7] (see also [39]) unified the definitions of regular variations and applied then
in functions theory. The initial developments of O-regular variations can be found in the research works
of Aljancic and Arandjelovic [2]. Later these results have been extended by Djurcic and Bozin [13], and
Durcic [14]. The idea of O—regular variations has been applied in the theory of uniform convergence by
Arandjelovic [3], function theory by Taskovic [42], the theory of sequence spaces by Djurcic et al. [15] and
the theory of statistical convergence by Dutta and Das [16]. The main aim of this paper is to redefine the
idea in deferred statistical context and study some relations among the newly defined classes. Now, we
provide some primary definitions of variations given by [6] (see also, [42] and [13]).

st—liminfxz{
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Definition 1.4. A positive real sequence x = (xx) is said to be regularly varying if it satisfies

. X[ak]
lim — = k(a) < oo, forall @ > 0.
k—oo X

Note that if k(«) = 1, for each a > 0, then the sequence x = (x) is called slowly varying. If the function k(«)
is of the form af for some p € R, the number p is called the index of variability of x. By RV,SV, and RV, we
denote the classes of all regularly, slowly and regularly with index p varying sequences, respectively.

Definition 1.5. A sequence x = (xx) of positive real numbers is said to be O—regularly varying if for each
a >0,
x
lim sup el u(a) < oo.
k— o0 k
It is remarked that every regular varying sequence is O—regularly varying but the converse is not true in
general. The set ORV denotes the class of all O-regularly varying sequences.

Definition 1.6. A positive real sequence x = (x) is said to be translationally regularly varying if for each
a>0,
X
lim = = 4(a) < oo
k—oo X
Here the function r(a), for each a > 0 is of the form e?%! for some p € R, where p is the index of variability
of x. We denote the set TRV for the class of all translationally regularly varying sequences.

Definition 1.7. A positive real sequence x = (x) is said to be rapidly varying sequence (of index of
variability co) if for each a > 1,
T

k—oo  Xj

and also, foreach0 < a <1
. X[ak]
lim — =
k—oo X

0.

Here we denote the set RV, for the class of all rapidly varying sequences of index of variability co. A
sequence x = (xi) of positive real numbers is said to be rapidly varying sequence of index of variability —co
if foreach a > 1,
. Xak]
lim =
k—co  Xj

0,
and we denote these classes of sequences as the set RV _q,
Now, extend the above definitions in statistical sense by using deferred Cesaro mean.

Deferred Cesaro mean:. Let p = (p,) and g = (g,) be two sequences of non-negative integers (see Agnew [1])
satisfying

(i) pn < g forall n € INp.
(11) limn—mo qn = ©0,
Then, the deferred Cesaro mean of the sequence x = (x) is defined by

xPn+1 +xPn+2 +"'+xq”

%‘Pn

(o]
= Z dukXx,
=0

(Dp,qx)n =




L. Nayak et al. / Filomat 36:7 (2022), 2193-2203 2196

where

0, ( otherwise).

dk:{ﬁr (pu <k <gy)

It is known that (i) and (ii) are the regularity conditions for the deferred Cesaro mean D, ,. Indeed, the
D, ,—transform (see Nayak et al. [34, 35]) is the natural extensions various transforms such as

® D, 1, = I, the identity transform,
e Dy, = (C 1), the Cesaro transform
® Dy 410 = (V,A), de la Vallée Poussin transform,

where A = (Ax) being a non-decreasing sequence of positive numbers tending to co such that Ax < Ay +1
and Ay = 1.

Definition 1.8. A sequence x = (xi) is said to be deferred-statistically convergent to L if, for every € > 0,
we have

lim
n—eo (; — Py

Hpn <k <qn:|xx—Ll =€}l =0.

In this case, we write dst — limx; = L. and the natural density with respect to deferred Cesaro mean
Opg(k = lxx — L[) = 0. A convergent sequence is always deferred-statistically convergent but converse is not
true.

Definition 1.9. A sequence x = (xy) is said to be deferred-statistically Cauchy if, for every € > 0, there exists
a number N depending on €, we have

lim
n—e g, — Py

|{pn<k§qn:|xk—xN|2€}|=0.

Definition 1.10. A sequence x = (xi) of real numbers is said to be deferred-statistically bounded if there
exists a number K such that

lim
n—e g, — Py

Hpn <k < gn:lxl > K} =0.

Definition 1.11. A positive real sequence x = (x;) is said to be deferred-statistically regularly varying if it

satisfies
X[ak]

dst — I}im = ks(a) < o0, forall & > 0.
By DSRV, DSSV, and DSRV,, we denote the classes of all deferred-statistically regularly, slowly and regu-
larly with index p varying sequences, respectively.

Definition 1.12. A positive real sequence x = (xx) is said to be deferred-statistically O—regularly varying if
for each o > 0,
. X[ak]
dst — lim sup - ugs(a) < .
k

k—o0

The set DSORV denotes such class of all deferred-statistically O—regularly varying sequences.

Definition 1.13. A positive real sequence x = (xx) is said to be deferred-statistically translationally regularly

varying if for each a > 0,
Xlk+al

dst — lim

k—o0

We denote the sets DSTRV and DSTRV, for the classes of all deferred-statistically translationally regularly
and with index p varying sequences, respectively.

= rds(a) < oo.
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Definition 1.14. A positive real sequence x = (xx) is said to be deferred-statistically rapidly varying
sequence(of index of variability o) if for each a > 1,

X[ak]

dst — lim = 00,
k—co  Xj
and also, foreachO < a <1
dst — im — gl =0.
k—co  Xj

Here we denote the set DSRV, for the class of all deferred-statistically rapidly varying sequences of index
of variability co. The sequence x = (x;) is said to be deferred-statistically rapidly varying sequence of index
of variability —co if for each a > 1,
dst — lim — Hakd
k—oco X

and we denote such class of sequences as the set DSRV _o,

=0,

2. Main theorems

In this section, we provide some results on different types of deferred-statistically varying sequences
and also the relationships among themselves.

Theorem 2.1. For a positive real sequence x = (x), if

x[ak]

In
1
lim
n—co f, — Py

% ) =0,

Spa (k o L ) - 0.

Proof. We prove for the class DSORV and for other it may use similar argument. Suppose that the sequence
x = (xx) of positive real numbers satisfies

k=pn+1

then x € DSORV or x € DSTRV and
i

n

b
lim Lokl _ r(@)| =0, for a > 0.
n—eo (g, — Py et
Then, we have
1 = Xak] S x[ak] = X[ak]
— 2 | @)= 2. S ), @
Gn = Pn k=p,+1 = Pn k=pn+1, Gn = Pn k=pu+1,
X[:—)'C”—r(a)|<e ["‘k] r(a)'>e
1 In k
L
In = Pn k=pn+1,
[akl r(a)|>e
Taking n — co, we get
X
lim b r(a)‘ =0,
n—oo qn —_ pi’l _p +1
[“k] r(a)|>e
which implies that x € DSORV and
X[ak]

610»7(" —ra )‘ =
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The converse of Theorem 2.1 is not true in general. However, we present the next theorem for its converse
part.

Theorem 2.2. If x = (x) is a bounded sequence of positive real numbers and x € DSTRV or x € DSORV, then

1
lim
n—oo qn —_ p” k_p;;_l

Proof. Suppose x = (xi) is a bounded sequence. Then for given € > 0 and a > 0, we have

X[ak]

- r(a)‘ =0.

1 i Mokl _ )I i Mok ol + qZ Mkl _ o a)’
Qn = Pn k=pn+1 ~Pn k=pn+1, fn = Pn k=pn+1,
X[;‘—)'(”—r(a)|<e I“kl r(a)'>e
In qn
1 X
Sgo—pn __r( )‘ W= X [a _r(“)’
n n n n
k=pn +1 k=pn+1,
[g{k] r(a)|<e [“k] r(a)‘>e

By taking the limitas 7 — oo in the above inequality and using the boundedness of the sequence ( 2 r(a)),
we complete the proof. [J

Theorem 2.3. For a sequence x = (xi) of positive real numbers, if x € STRV (the class of statistically translationally
regularly varying sequences) or x € SORV (the class of statistically O—regularly varying sequences), then x € DSTRV

or x € DSORV, respectively provided the sequence ( o - o ) is bounded.

Proof. The proof is straightforward, hence omitted. [J

Theorem 2.4. For a sequence x = (xx) of positive real numbers, the following statements are equivalent:
(i) x € DSRV

(i) x € DSRVC

(iii) For some y € RV such that
[ak] y Jlak]
Xk Yk

o

where DSRV C stands for the set of all deferred-statistical reqular varying Cauchy sequence.

i

Proof. We divide the proof into three parts as follows:
Let us assume that (i) holds and use a notation x[ak] for the sequence x;—“k” Since x € DSRV, then

dst — ]}im x[ak] = kzs(a), foralla >0,

which is equivalent to that, for every e > 0 and a > 0,

lim
n—o0 qn —_ pn

{pn << g Wlakl ~ kat = £ =0.
Choose a number N such that for every € > 0, we have

lim

n—o (g, — Py

{po <k < 4o WlaN] - k@)l 2 g}' _o.



L. Nayak et al. / Filomat 36:7 (2022), 2193-2203 2199

By Using triangle inequality to the above equations, we have

lim
n—co (g, — Py

|tpn <k < gu : x[ak] — x[aN]| > €}| = 0.

This implies (ii).

Secondly, assuming that (ii) holds. Choose a number N such that the closed interval Iy = [x[aN]-1, x[aN]+1]
contains x[ak] for almost all k. Similarly, choose another number N; such that I’ = [x[aN1]-1/2, x[aN;1]+1/2]
contains x[ak] for almost all k. Therefore, the interval I; = Iy NI’ is of length less than or equal to 1, contains
x[ak] for almost all k. By choosing the number N, construct a closed interval I = [x[aN1]—1/4, x[aN1]+1/4]
containing x[ak] for almost all k. Proceeding the similar techniques, we claim that the interval I = I; N I}
is of the length not greater than 1/2 contains x[ak] for almost all k. By inductive principle, for a natural
number 1, we can construct an interval I, of length not greater than 51 contains x[ak] for almost all k. By
virtue of nested interval theorem, we can able to find a number o, such that

o= ﬁlj.

=1

-

Since I, contains x[ak] for almost all k, we choose an increasing sequence of positive integers y = (y,,) such
that

1 1
— p, <k <g,:x[lak] ¢ I,}| < — foreach n > y,,. (2)
pmeend q < — y
Define a subsequence z = (zx) of x = (x) consisting of all the terms x; such that k > y1 and if y,, <k < Y1,
then x[ak] ¢ I,,.

With the help of the subsequence z, consider the sequence y = (yx) with

[ak] = o, if xy is a term of z
Y " lx[ak], otherwise.

It is clear that limy_, y[ak] = 0. For k > vy, and 0 < % < €, we have x; is either of the form z; or

x[ak] = yak] € I, and |y[ak] — o] is not greater than the length of I,.
For v,y < 1 < yms1, using (2) we calculate that

1
<k <g,: x[ak] # x[ak]}| <
p— % g Il P
1
< —.
m

‘{pn <k <gy:x[ak] ¢ Im}|

Taking limit for n — oo in the above inequality, we conclude that

oo
as desired in (iii).
Finally, we consider (iii) as the hypothesis to show (i) is true i.e., x € DSRV. Since y € RV, for every
e>0anda >0,

Xlak] + Ylak]

Xk Yk

Opgq (k :

(P <k < g+ Iylak] - kas(@)] 2 €] = 0.

lim
n—00 (Jy, — Py

And also, from the hypothesis,
1

Gn — Pn

l{(pn <k < gu : xlak] # x[ak]}|.
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Now, for every € > 0 and a > 0, we have

1
n <k <q,|x[ak] — k(@) = €} <
%_WHP q 4s(@)| > €l p—

+

|{pn < k < qu : x[ak] # x[ak]}|

I |{Pn <k < g, lylak] — kgs(a)] = e}l.

Taking limit as n — oo, we have 6, (k : x[ak] — kss(@)) = 0, i.e., x € DSRV. This completes the proof. [
Theorem 2.5. For a sequence x = (xx) of positive real numbers, the following statements are equivalent:

(i) x e DSTRV

(ii) x € DSTRVC

(iii) For some y € TRV such that

X[ak] + Ylak]

Xk Yk

Opqg (k : ) =0,

where the class DSRVC stands for the set of all deferred-statistical translationally reqular varying Cauchy sequence.

Proof. The proof follows the similar lines as described in Theorem 2.4, hence omitted. [
Theorem 2.6. Let x = (xi) be a positive real sequence. Then
dst — liminfx < dst — limsup x.
Proof. This follows from Fridy [23]. O
Theorem 2.7. Let x = (xy) be a positive real sequence. Then
dst —limsupx =y < o0
if and only if for every € > 0
Opq(k : xx >y —€}) #0and 6, 4({k : xx >y +€}) = 0.
Proof. This follows from Fridy [23]. O

Theorem 2.8. Let x = (xy) be a positive real sequence. Then x € DSRV i.e.,

X
dst — lim laf]
k—oo X

= kys(a), foralla >0,

if and only if there exists a subsequence y = (yx) of x such that

Jim 124

k—co Y

= kds (a)/

and kas(a) = af for some p € R.
Proof. This theorem is a direct consequence of Definition 1.4 and Theorem 2.4. [

Theorem 2.9. Let x = (xx) be a positive real sequence. Then x € DSTRV i.e.,

x
dst — lim [o4]
k—oo  Xj

=ra(a), foralla >0,

If and only if there exists a subsequence y = (yx) of x such that

Jim 4]

k—oo  Yi

= Tis (a)l

and r45(@) = €1 for some p € R.
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Proof. This follows from Theorem 2.5 along with the Definition 1.6. [J

Theorem 2.10. Let x = (xi) be sequence of positive real numbers and x € DSRV i.e., dst — limy_,eo = X“‘” = kys(a).
Then x € RV with the same limit if

A(H) = o - p .

Proof. Suppose that x € DSRV and by Theorem 2.4 there exists a sequence y = (yx) such that

lim yak] = kus(a),

and 6,4 (k : x[ak] # y[ak]) = 0.
Consider g — px = a(k) + b(k), where a(k) = max{p, < n < g : |x[an] = y[an]} and b(k) = max{pr <n < gy :
|x[an] # ylan]}. Now, we claim that
lim 20 ~0
k—o0 a(k) )

b(k)
If not, possibly we take 775 > € > 0, then

_atk)

+ b(k)
a(k)
“a(k) + ea(k)

€
1+e

<n< X (xn 0(7”1 s
pr— l{px g : x[an] = ylan]}| < P

This leads to a contradiction to the fact that 6,, (k : x[ak] # y[ak]) = 0. Therefore, limy_, MB = 0. Since

a(k)
A (x“”) O((qx — px)™'), there exist a constant M such that A (’qx—’k”) = ﬁ.
Now, consider the difference

lylaa(k)] — x[ak]| = la[aa(k)] — x[a(a(k) + b(k)]]
ak)+b(k)-1

(x[ak] = x[a(k + 1)])

i=a(k)
k)+b(k)—1

_ O (x[ak] B x[a(k+1>])
=2k Xk Xk+1

Y (o)
i=atk) X
_ M) +b(E) - a)
- a(k) + b(k)
b(k)
- M(3)
b(k)
a(k)

- 1+
Taking limit as k — co on both the sides, limy_, x[ak] = limyo ylaa(k)] = kas(@). O

Theorem 2.11. Let x = (xi) be a positive real sequence and x € DSTRV i.e., dst — lim_, x[;—;' = rgs(a). Then
x € TRV with the same limit if

A (xz(k] ) =O0((qc — p)™").
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Proof. This is similar to that of Theorem 2.10. [J
Theorem 2.12. Let x = (x;) be a positive real sequence. Then x € DSTRV, i.e., dst — limy x[f(—;” = rags(a), if and
only if
xp = xpe%, (k>1),
where ,x1 > 0,Ar_1 = Z']Z} ux and (uy) is a sequence of real numbers satisfying dst — limy et* = e, (p € R).

Proof. Suppose x € DSTRV , i.e., dst — limy_,c x[fc—;“] = r45(a). Using Theorem 2.9 for a = 1, we have

X
dst — lim [+ 1]

k—o0

=r145(1) =€, (p € R).

From Theorem 2.5, there exist a sequence (v¢) in TRV, such that

dst — I}im v = 145(1) = €,

and
Xk+1
5p,q(k3 er ;tvk):o,
k
ie., xf(;l = v for almost all k. For this case one may write
Xk+1 = VieXk

= ViVi=1Vk=2 .. - V1X1
= etkeli-1pth-2 | oty

k
— xlerzl Hj

= xleAk,

where Ay = Zl;:l Ur. If we put k in the place of k + 1, we get the result as desired. The converse part is
simple, hence omitted. [J

Theorem 2.13. Let x = (xy) be sequence of positive real numbers and x € DSTRV i.e., dst — limy_, XL—‘;“ = r45(a).
Then x € TRV with the same limit if

A ("jj’k"]) = 0@ - ).

Proof. This is similar to that of Theorem 2.10. [J

3. Conclusion

In this work, using differed Cesaro mean we have defined and studied the statistical convergence of real
sequences or measurable functions through variations such as regular, O—regular, translational regular and
rapid, etc. Subsequently, we have established the relationships among newly defined deferred statistical
convergence.

References

[1] R.P. Agnew, On deferred Cesaro mean, Ann. Math., 33, (1932), 413—421.

[2] S. Aljancic, D. Arandjelovic, O-regularly varying functions, Publ. Inst. Math. (Beograd) 22(36) (1977), 5-22.

[3] D. Arandjelovic, O—regularly variation and uniform convergence, Publ. Inst. Math. (Beograd) 48(62) (1990), 25-40.

[4] P. Baliarsingh, U. Kadak , M. Mursaleen, On statistical convergence of difference sequences of fractional order and related
Korovkin type approximation theorems. Quaest. Math, 41(8) (2018), 1117-1133.



(5]

[6]
[7]
(8]
[9]
[10]

[11]

[12]
[13]

[14]
[15]
[16]
[17]
[18]

[19]
[20]
[21]

[22]
[23]
[24]
[25]
[26]

[27]
[28]
[29]
[30]

[31]
[32]

[33]
[34]
[35]

[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]

L. Nayak et al. / Filomat 36:7 (2022), 21932203 2203

P. Baliarsingh, On statistical deferred A-convergence of uncertain sequences, Int. J. Uncertainty, Fuzziness Knowledge-Based
Syst, 29(4) (2021), 499-515.

N.H. Bingham, C.M. Goldie, J.L. Teugels, Regular Variation. Cambridge University Press, Cambridge (1987).

R. Bojanic, E. Seneta, A unified theory of regularly varying sequences, Math. Zeit. 134 (1973), 91-106.

H. Cakalli, Lacunary statistical convergence in topological groups, Indian J. Pure Appl. Math. 26(2), (1995) 113-119.

H. Cakalli, A study on statistical convergence, Funct. Anal. Approx. Comput. 1(2), (2009), 19-24.

R. Colak, Statistical convergence of order &, Modern Methods in Analysis and Its Applications, New Delhi, India: Anamaya Pub,
2010, 121-129.

J. S. Connor, M.A. Swardson, Strong integral summability and the Stone-Cech compactification of the half-line, Pacific J. Math.
157, (1993), 201-224.

J. S. Connor, M.A. Swardson, Measures and ideals of C*(X), Annals N.Y. Acad. Sci. 104 (1994), 80-91.

D. Djurcic, V. Bozin, A proof of an Aljancic hypothesis on O-regularly varying sequences. Publ. Inst. Math. (Beograd) 62(76)
(1997), 46-52.

D. Djurcic,O-regularly varying functions and strong asymptotic equivalence, J. Math. Anal. Appl. 220 (1998), 451-461.

D. Djurcic, Lj. D. R. Kocinac , M.R. Zizovi¢, Some properties of rapidly varying sequences. J. Math. Anal. 327 (2007), 1297-1306.
H. Dutta, S. Das, On variations via statistical convergence, ]. Math. Anal. 472(1), (2019), 133-147.

P. Erdés, G. Tenenbaum, Sur les densities de certaines suites d’entries, Proc. London Math. Soc. 59 (1989), 417-438.

M. Et, S. A. Mohiuddine , A. Alotaibi, On A-statistical convergence and strongly A—summable functions of order a, J. Inequal.
Appl. 2013, 2013:469, 8 pp.

M. Et, B. C. Tripathy, A.J. Dutta, On pointwise statistical convergence of order « of sequences of fuzzy mappings. Kuwait J. Sci.
41(3) (2014), 17-30.

M. Et, P. Baliarsingh , H. Sengul, Deferred statistical convergence and strongly deferred summable functions, International
Conference of Mathematical Sciences, (ICMS 2019), Maltepe University, Istanbul, Turkey.

M. Et, P. Baliarsingh, H. Sengtil Kandemir, M. Kiiciikaslan, On p-deferred statistical convergence and strongly deferred summable
functions, RACSAM 115, 34 (2021).

H. Fast, Sur la convergence statistique, Colloq. Math. 2 (1951), 241-244.

J. A. Fridy, C. Orhan, Statistical limit sperior and limit inferior, Proc. Amer. Math. Soc., 125, (1997) 47-63.

J. Fridy, C. Orhan, Lacunary statistical summability, ]. Math.Anal. Appl. 173 (1993), 497-504.

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

L. de Haan, On regular variations and its applications to the weak convergence of sample extremes. Mathematical Centre Tracts
32, Amsterdam (1970).

J. Karamata, Sur certains Tauberian théoremes de G. H. Hardy et Littlewood. Mathematica (Cluj) 3 (1930), 33-48.

L. J. Maddox, Statistical convergence in locally convex spaces, Math. Cambridge Phil. Soc. 104, (1988), 141-145.

G. Di Maio, L. D. R. Kotinac, Statistical convergence in topology, Topology Appl. 156 (2008) 28-45.

M. Mursaleen, A. Khan, H. M. Srivastava , K. S. Nisar, Operators constructed by means of g-Lagrange polynomials and
A-statistical approximation, Appl. Math. Comput. 219 (2013), 6911-6918.

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

M. Mursaleen, A. Alotaibi, S.A. Mohiuddine, Some inequalities on statistical summability (C, 1), J. Math. Inequal. 2(2) (2008),
239-245.

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

L. Nayak, G. Das, B.K. Ray, An estimate of the rate of convergence of Fourier series inthegeneralized Holder metric by deferred
cesaro mean, Journal of Mathematical Analysis and Applications 420, (2014), 563-575.

L. Nayak, M. Mursaleen, P. Baliarsingh, On deferred statistical A- convergence of fuzzy sequence and applications, Iranian J.
Fuzzy Syst., (2021), doi:10.22111/IJFS.2021.6474.

F. Nuray, A-strongly summable and A -statistically convergent functions, Iran. J. Sci. Technol. Trans. A Sci. 34 (2010), 335-338.

F. Nuray , B. Aydin, Strongly summable and statistically convergent functions, Inform. Technol. Valdymas 1 (30) (2004), 74-76.
T. Sal4t, On statistically convergent sequences of real numbers, Math. Slovaca 30 (1980), 139-150.

E. Seneta, Regularly varying functions. Lecture Notes in Mathematics 508, Springer- Verlag, Berlin-Heidelberg-New York (1976).
L. J. Schoenberg, The integrability of certain functions and related summability methods, Amer. Math. Monthly 66 (1959), 361-375.
H. Steinhaus, Sur la convergence ordinaire et la convergence asymptotique, Collog. Math. 2 (1951), 73-74.

M. Taskovic, Fundamental facts on translationally O—regularly varying functions. Math. Moravica 7 (2003), 107-152.

A. Zygmund, Trigonometric Series, Cambridge University Press, Cambridge, London and New York, 1979.



