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Abstract. This paper introduces the idea of deferred statistical convergence of order § via the concept of
regular variations of sequences of fuzzy numbers. The convergence of sequences of fuzzy numbers using
ideas of variations such as regular, O-regular, translational regular and rapid, etc, are discussed in the

context of deferred statistical convergence of order . Results on generating relations among these different
fuzzy deferred statistical variations are established.

1. Introduction

1.1. Statistical convergence

Due to its remarkable applications in various fields, the study of statistical convergence has attracted the
recent research community, and subsequently been developed by several authors by various definitions.
In 1935, Zygmund provided the idea of statistical convergence in general sense and it was reintroduced by
Steinhaus [43] and Fast [23] independently in the context of sequence spaces. Schoenberg [42] 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 [46] and the theory of matrix
characterization by Fridy and Miller [25]. Its applications were also found in various fields of mathematics
such as in spaces of locally convex sets by Maddox [28], number theory by Erd6s and Tenenbaum [21],
integral summability theory by Connor and Swardson [11], measure theory by Miller [30], theory of lacunary
summability by Fridy and Orhan [24], etc. Further, it was reintroduced and applied in approximation theory,
single sequence spaces and different areas of functional analysis by Mursaleen et al. [32], Cakalli et al. [10],
Di Maio and Koc¢inac [15], Et et al. [22], Salat [41], Baliarsingh et al. [6], Nuray and Aydin [39], Mohiuddine
[31], Baliarsingh [7] and many others.
It is known that the idea of statistical convergence depends on the natural density of subsets of the set
IN (the set of all natural numbers). Before we define the statistical convergence, first we need to define the
natural density of a set. The natural density of E, a subset of IN is defined by
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o) = lim = Y xe(®), 0
k=1

provided the limit in (1) exists and xr denotes the characteristic function of the set E. A sequence x = (x)
is said to be statistically convergent to ¢ if, for every € > 0, we have

O(fke N:|x—&l=¢})=0.

In this case, we say that [x; — &| > ¢ for almost all k and write st — lim x; = &. Note that if a sequence
x = (xx) is convergent, then it is statistical convergent, but the converse is not true.

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

O(fke N : |x —xn| = €}) = 0.

In this case, we also say that |x; — xn| > € for almost all k. Note that every Cauchy sequence is statistical
Cauchy, but the converse is not true.

Also, a sequence x = (xx) of real numbers is said to be statistically bounded if there exists a number K
such that

5tk e N : [l = K)) = 0.

The main objective of this paper is to extend the idea of statistical convergence for fuzzy sequences via
regular variations and deferred Cesaro mean.

1.2. Fuzzy metric spaces

Initially, in the year 1965, the idea of fuzzy number was introduced by Zadeh [45] via its arithmetic
operations. Later on, it was applied in sequence space theory by Matloka [29] in 1986. Further, the idea
was applied in various fields of summability theory including topological properties and other algebraic
properties of sequence spaces of fuzzy numbers by Nanda [33]. The convergence and statistical convergence
of fuzzy sequence was studied by Nuray and Savas [38], and then the idea was further generalized by many
researchers like Altinok and Et [4], Altinok [3], Kiigtikaslan and Yilmaztiirk [27], Nayak et al. [35, 36], etc.
Some definitions related to fuzzy number are given below:

Fuzzy number is a function 9 : R — [0, 1] which satisfies 9(r) = 1 for some r € R (normality),
d(r) = min{d(c), 9(d)} where ¢ < r < d (fuzzy convexity), 9 is upper semi continuous, and the closure of
9 = {3 e R: 9(r) > 0} is compact.

The notation .Z(IR) is used for the set of all fuzzy numbers on R. The a—level cut of the fuzzy number
Y is defined by

[O]la = {reR:8() = a},

where a € (0,1]. Suppose [9]} and [S];, denote the upper and lower bounds of the a—level cut of the fuzzy
number 9, respectively. Then the distance between two fuzzy numbers 9; and 9, is given by

d(91,92) = sup du([S1la, [92]a)
a€l0,1]

[9115 - [9203

)

where the function d (., .) is the Hausdorff metric. Let 91, 9, € .Z(R). Then the fuzzy sum 3 &9, and fuzzy
product 91 © 9, are, respectively defined by

= sup max{|[\91]; - [‘91];
a€l0,1]

7

[\91 52 ‘92]0( = [Sl]a + [‘92111/
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and
[91 ©92]a = [P1]alP2]a-

The pair (Z(R), d) (see, [40]) is called a fuzzy metric space with the metric d and for 91, 9,, 93, 94 € Z(R),
it satisfies

(i) d(yS1,y92) = lyld(81,92) for y € C (the set of all complex scalars),

(i) d(S1+ 92,93 + 92) = d(91,93),

(i) d(91 + 93,92 + 84) < d(91,92) +d(93, 94),

(iv) 1d(91,0) — d(92,0)] < d(81, 92) < d(81,0) +d(8,,0).
Note that ((Z(R), d) is a complete metric space with metric 4 and 0 is the additive identity of Z(IR).
1.3. Deferred Cesaro mean

Suppose that p = (p,,) and g = (g,) are the sequences of non-negative integers(see [1]) satisfying

(i) pn < gn forall n € Ny,
(i) limy—e0 gy = o0,
Then, the deferred Cesaro mean (see [34]) of the sequence u = (u,) is defined by

Up, 41 + Up,12 + -+ + Uy,
qn = Pn

= i A,
k=0

(Dp,qé)n =

where

0 {%ipn, (P <k < q0)

0, ( otherwise).

The conditions (i) and (ii) are the regularity conditions for the deferred Cesaro mean D, ;. In particular, D,
mean generalizes various transforms such as I, the identity transform for p, = n -1 and g, = n, (C, 1), the
Cesaro transform for p, = 0 and g, = n, and (V, A*), de la Vallée Poussin transform p, = n — A}, + 1 and
gn = n, etc. Note that A* = (A}) is a non-decreasing sequence of positive numbers tending to co such that
Ay, < Ay +1and A7 = 1. In this work, we extend the idea of convergence and divergence of fuzzy sequences

0
in deferred statistical context via regular variations.

1.4. Regular variations

Generally, the theory of regular variations deals with the asymptotic analysis of convergent and diver-
gent processes. The idea is being used to find the rate at which a given sequence or a function converges or
diverges. In 1930, Karamata [26] initially developed the idea while working on the Tauberian theorems of
Hardy and Littlewood, and then de Haan [12] applied it to the weak convergence theory. In 1973, Bojani¢
and Seneta [9] redefined the idea in order to use it in the theory of functions. Then the general idea of
O-regular variations was given by Aljanci¢ and Arandjelovi¢ [2], and was further extended by Djurci¢ and
Bozin [17], and Djurcic¢ [18], etc. Recently, the idea of O—regular variations has been applied in the theory of
uniform convergence by Arandjelovi¢ [5], function theory by Taskovi¢ [44], the theory of sequence spaces
by Djur¢i¢ et al. [16, 19], and the theory of statistical convergence by Demirci et al. [13] Di Maio et al. [14],
Dutta and Das [20], Nayak et al. [37] etc. Now, we provide some primary definitions of regular variations
given in [8].
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A positive real sequence x = (xy) is said to be regularly varying if it satisfies

T
lim — = k(u) < oo, forall u > 0.
k—oo  Xj
The sequence x = (xy) is called slowly varying if k(1) = 1, for each u > 0, and if the function k(«) is of the
form uf for some p € IR, then the number p is called the index of variability of the sequence x.
A positive real sequence x = (xi) is said to be O—regularly varying if for each u > 0,

X
lim sup % = o(u) < oo.
k

k—o0

Note that every regular varying sequence is O—regularly varying but the converse is not true in general.
A positive real sequence x = (xx) is said to be translationally regularly varying if for each u > 0,
Xle+p]

=

where the function r(u), for each u > 0 is of the form e?I#! for some p € R, and p is the index of variability
of the sequence x.
A sequence x = (xx) (of positive real numbers) is said to be rapidly varying sequence(of index of
variability co) if for each u > 1,
X[ukl

Iim — = o0,
k—oo  Xj
and foreachO < u <1
X[uk
lim —4 _ o,
k—oo  Xj

Similarly, it is said to be rapidly varying sequence of index of variability —oo if for each p > 1,

k—oo  Xj

Now, extend the above definitions to the sequence of positive fuzzy numbers in deferred statistical sense
as follows:

Definition 1.1. A sequence of fuzzy numbers (1) (here and onwards as sequence of positive fuzzy numbers)
is said to be deferred-statistically convergent of order § to & if, for every ¢ > 0, we have

lim
n—oo

m“p" <k < qp:d(ug, o) 2 €}l = 0.

In other words, the natural density with respect to deferred Cesaro mean 6§q(k s d(ug, &)) = 0, and we say
that dst — limu = &.

Definition 1.2. A sequence of fuzzy numbers (1) is said to be deferred-statistically regularly varying of
order  if it satisfies

) Uluk]
lim e
Uk

—=| ks )Ze}|=0, for all u > 0 and kys(u) < oo,
1= (g = pa)f (W) 5 (y)

pn<k§qn:d(

or, symbolically

& (k:a (29 1 )] =0, forall x> 0 and ku(u) < oo
g |\ K uk,ds[J =U, forall u and Kgs(u .

By DSRVF, DSSVF, and DSRVE, we denote the classes of all deferred-statistically regularly, slowly and
regularly with index p varying of order §§ positive fuzzy sequences, respectively.
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Definition 1.3. A sequence of fuzzy numbers (1) is said to be deferred-statistically O—regularly varying
of order  if for each u > 0,

(k d(sup uds(y))) =0, forall uy(u) < oco.

The set DSORV* denotes such class of all deferred-statistically O—regularly varying of order g positive
fuzzy sequences.

Definition 1.4. A sequence of fuzzy numbers (1) is said to be deferred-statistically translationally regularly
varying of order f if for each u > 0,

6ﬁ (k d( [kw], ds(y))) =0, forall rg(u) < oo.
U
By DSTRV* and DSTRVﬁ, we denote the classes for all deferred-statistically translationally regularly and
with index p varying of order  fuzzy sequences, respectively.

Definition 1.5. A sequence of fuzzy numbers (1) is said to be deferred-statistically rapidly varying of
order §§ fuzzy sequence(of index of variability o) if for each u > 1,

o)
Oy (K= -, o)) =o0.

For each 0 < u < 1 we denote the set DSRV, for the class of all deferred-statistically rapidly varying of order
B positive fuzzy sequences of index of variability co. The sequence (u) is said to be deferred-statistically
rapidly varying of order  fuzzy sequence of index of variability —co if for each u > 1,

o (k d( ‘:‘] )):o.

and we denote such class of sequences as the set DSRVE

and foreachO < u <1

Example 1.6. Let us define the sequence (uy) of fuzzy numbers by

t, if k is a square,
t) = te[1,0].
() {1 —t, otherwise, [1,0]

For fixed u > 0, the sequence ! can be given by

( u®)y, if [pk] is a square and k is a non-square (CASE I),

1
Uluk] 1
o ( u?)y, if [pk] is a non-square and k is a square (CASE II),
1, otherwise.
Now, we can calculate
0, for CASE],
d(”[yk] u<1>) | sup max{|[u®1; = [u® 3], @]} - w11, for CASEI,
U ’ — Ya€g[0,1]
‘ sup max{1 ~ [[u™]; |11 - [P, otherwise.

a€l0,1]
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sup max{i[u®]; - L] V] - W@}, for CASEL
a€l0,1]

u
d(%, u<2>) - o, for CASE I,
‘ sup max(1 - [u®@]],11 - (@1, otherwise.
a€[0,1]
sup max{l[u(l)]* 1, [u® It — 1|}, for CASE],
u a€l0,1]
d(%, 1) ={ sup max{|[u®]; - 1|,|[u®]} — 1]}, for CASET],
k agl0,1]
0, otherwise.

In order to maintain the uniqueness and existence of the deferred-statistically convergence of order f, we
presume that 1/2 < § < 1 and p, = p, being a fixed positive integer. Then for given ¢ > 0, we have

of (k d( L] u<1>))
U

qn
(gn — p) — min { V@G —p), (g —p) — } Gn—p)—C1 Y Gn —p)

< lim 5 = lim 5 #0,

n—oco (qi’l _ p) n—o00 (qn _ p)
o I d( )

Uy
. V(q”_p)
(@n = p) — min {(qn =P = NG —p), ——— —
n— - C n =

< lim - i 9 =P =G ﬁ(q P Lo,

n—oco (qi’l _ p) n—o00 (qn _ p)

and

of (k d( Letp] 1))5 lim G NG =)

k n—oo ( p)ﬂ

mm{\/ Gn=P) (G P)—M} mm{ an=p)~ \@n—p), (q" > }
Note that C; = Voo and C; = N o
an=P. qn—P

deferred-statistically regularly varying of order 8 limit of fuzzy sequence is 1.

. This example illustrates that the

Example 1.7. Consider the sequence (1) of fuzzy numbers, defined by

(f) = {1, if k is a cube, Fe 1,0l

t, otherwise,

I;H—k]

For fixed u > 0, the sequence can be given by

- (= u®), if [p + k] is a cube and k is a non-cube (CASE III),

”[Z:k] =9t (=u¥), if [u+k]is a non-cube and k is a cube (CASE IV),
1, otherwise.
Now, we have
0, for CASE 111,
a(= ) = 5 max([u®]; — [u®L;1, [®]; - [®]]), for CASELV,
‘ sup max{1 - [u¥]]11 - [}, otherwise.

a€l0,1]
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sup max{|[u®]; - @], I[u®]; - [u®]F]}, for CASEIII,

a€l0,1]

u
d(=,u) = o, for CASE IV,
¢ sup max{l — [[u®];1,11 - @21}, otherwise.
a€l0,1]
sup max{|[u®]; - 1], |[u®]F - 1]}, for CASETI,
u a€l0,1]
d( [£+k]’1) ={ sup max{|[u®]; - 1|,|[u®]} - 1|}, for CASE1V,
k a€l0,1]
0, otherwise.

5405

Using the uniqueness and existence of the deferred-statistically convergence of order , we presume

that 1/3 < 8 <1and p, = 0,g-n. Then for given ¢ > 0, we have

, n—min|Vn,n— Vn— — %
Oy (k: d(“,u®)) < Jim { B _ g 2GR

Uy n—o0 nb n—00 nb

n—min{n—%,%—y} B limn_C4\/ﬁ

55 (k d( [k+u] M(4))) < lim
Uy T nooo nﬁ P n’B
and
ofy ke a(222,1)) < im GOV _
Uy n—0o0 nﬁ
Where C3 = mm{L\/ﬁ—\/ﬁ—y} and C4 = mm{n——jg,\/ﬁ—y}

#0,

#0,

This shows that the fuzzy sequence (1) is deferred-statistically translationally regularly varying of order

p to the limit 1.

2. Main results

In this section, we establish some relationships on different types of deferred-statistically varying positive

fuzzy sequences of order g.

Theorem 2.1. Let u = (uy) be a sequence of positive fuzzy numbers and 0 < < 1.

In
. 1 [uk]
lim —— ) ( ( ))
n—oo (qn — pn)ﬁ gt

Proof. We prove the theorem for DSORV' only and for others we use the similar techniques.

hypothesis, u = (i) is a sequence of positive fuzzy numbers which satisfies

In

If

. 1 Uluk]
im ——— d(—,r ) =0, for u > 0.
n—oo (qn — pn)ﬁ k:pZ,,H Uy (#) H

As the
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This leads to
1 i Uk 1 & Uk
L ) N TR
(qn = Pn)ﬁ k—p;rl Uy ¢ (qn — pn)f K ;rl Uk H
( = r(y))
For the limit as n — oo, we have
q

. 1 - [uk] _
gy L, )=
A e

as a consequence, we have u € DSORVF and

o k24 (S5 ) =0

For the converse of Theorem 2.1, we present the following theorem.

O

Theorem 2.2. Ifu = (uy) is a bounded sequence of positive fuzzy numbers, f = 1,and u € DSORVF oru € DSTRVY,

then .
) 1 - K
im L 3 (220 -0
n—oo (qn — pn)ﬁ Z ( )

k=pn+1

Proof. Suppose (ux) is a bounded sequence. Then for p > 0, there exists a number K < oo such that
supd( ,1( )) <K. (2)

Now, for given ¢ > 0, we have

1 O (U 1 < Uluk]
— d(—,r( )) =— d(—,r( ))
@ —pn)P | :;,H w ") T = pay kZ;;L "

qn
€ Uluk]
s supd (2, r(u) )
(Gn — Pn) k kit
d( [,:;k] ,r(p))<£
qll
1 Ufuk]
()
(qn = pn) Uy (

k=p,+1,
(2 e

By putting § = 1 and taking the limit as n — oo along with the condition (2) in the above inequality, we
have the result as desired. [J
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A sequence u = (uy) is said to be deferred-statistically regular varying Cauchy sequence if, for every
€ > 0, there exists a number N depending on ¢, we have

(k d(”[ﬂk ULuN] )):0,
U un

We denote such fuzzy sequences by the class DSRVCE.

Theorem 2.3. Suppose u = (ux) is a sequence of positive fuzzy numbers and 0 < B < 1. Then the following
statements are equivalent:

(i) u e DSRVE.
(ii) u € DSRVCE.
(iii) For some v € RV¥(the space of all reqular varying positive fuzzy sequence) such that

Uk Oluk]
it} , for almost all k.
U Uk

Proof. Assume that (i) holds and u = (1) € DSRVE. Then
o, (k d( L ))) =0, forall p> 0.

This implies that for every ¢ > 0,

. 1 [uk]
hm—‘{n<ks . ( ())z }‘ 0.
nﬁm(qn—pn)ﬁ P 1

Choose a number N such that for every ¢ > 0, we have

lim 1 '{pn <N<g,: d(M,r(y)) > f}
UN 2

=0.
1= (qn = pu)f

By using triangle inequality to the above equations, we have

. 1 Uluk] U[uN]
hm—’{n<k§n:d(—, )m}':o.
n—eo (Qn - pn)ﬁ P 1 Uk Un

This implies (ii) and completes the first part.
For second part, assume that (ii) holds and choose a number N such that the closed interval Iy =

[[%] - 1,[M] + 1] contains " for almost all k. Similarly, choose another number N; such that
N la u Uk

I = [[M] -1/2, [”“‘Nl]] + 1/2] contains “’” for almost all k. Therefore, the interval I; = Iy N I’ is of

u Ny o

length less than or equal to 1, contains ~& " 1 for almost all k. By choosing the number N, construct a closed

interval I} = [[”“‘NZ'] -1/4, [u[“Nzl] +1/ 4] containing - M for almost all k. Proceeding this way, we claim

uN2
that the interval I, = I; N[} is of the length not greater than 1/2 contains “k for almost all k. By prmc1ple of
induction, for a natural number m, we can construct an interval I,,, of length not greater than 5~ 2,,,,1 contains

u“‘kl for almost all k. Using nested interval theorem, we can able to find a number o, such that

= ﬂlj.

=1
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. . u . . e .
Since I, contains 2 for almost all k, we choose an increasing sequence of positive integers ¢ = (g,,) such
Uy
that

1
5§,q ({Pn <k<gy: ﬂ ¢1, })< Eforeachn>am. 3)

Consider a subsequence o = (gx) of u = (1) consisting of all the terms uy such thatk > 01 and if 5, < k < 041,
then u}%‘:} ¢ I,.
Now, using the subsequence ¢ = (g), define the sequence v = (vx) such that

Ukl |o, if uy is a term of g,
- u .
Uk LL:}, otherwise.

v[yk] 1

It is observed that lim;_, = I. For k > 0,y and 0 < .- < ¢, we have u is either of the form g or

Tl R vg;(” €I, and I[UL‘;C” Jla =1 | is not greater than the length of I,,. Using g, < 1 < gy+1, in (3) we obtain that

Uy
L 4 L
ha({pn<ksan: 22 2 2 <ol ({pu <k <q: iel )

Uk Uk
1
< —.
m
Thus it is concluded that " v
(a2, 1) > ) = 0.
A ue v

This leads to (iii). Finally, we consider (iii) and show that (i) is truei.e., u € DSRVF or

B k< Hyk) M})
61?»7 ({pn Gn: —— 0 * - .

Since v € RV¥, for every ¢ > 0and p > 0,

6ﬁ/q ({p,, <k<g,: ( (1A S ks ( )) > e}) 0.

Now, for every ¢ > 0 and p > 0, we have

p el B[y (MK ULk
Opaq ({Pn <k<gu: d( kds(u)) }) <O (k . d(u—k, v_k) > g)

+ 6§/q ({p” <k<g,: d( L1 kds(u)) > s})

Therefore, we have 6% ({k : d(u%],kds(y)) > e}) =0,ie,uecDSRVE. O

Theorem 2.4. Let sequence u = (uy) is a sequence of positive fuzzy numbers and u € STRVF or u € SORVE. Then

1 e DSTRVF or u € DSORVE, respectively provided the sequence (( " P m— ) N
n n n

is bounded.

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

Theorem 2.5. Suppose u = (uy) is a sequence of positive fuzzy numbers and 0 < B < 1. Then the following
statements are equivalent:

() u € DSTRVE.
(ii) u € DSTRVCE.
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(iii) For some v € TRV (the space of all translationally varying fuzzy sequence) such that

Uluk] v[#k

, for almost all k.
Uk

where the class DSRVCF is the set of all deferred-statistical translationally reqular varying Cauchy positive fuzzy
sequernce.

Proof. The proof follows the similar lines as described in Theorem 2.3, hence omitted. [J

Theorem 2.6. Let u = (uy) be a sequence of positive fuzzy numbers. Then u € DSRVF i.e.,

dst — hm = kas(u), forall u>0,
k— U

if and only if there exists a subsequence v = (vy) of u such that

U[uk]
lim ; = kas(),

k—o0
and kys(1) = pP for some p € R.
Proof. This is an immediate consequence of Theorem 2.3. [J

Theorem 2.7. Let u = (uy) be a sequence of positive fuzzy numbers. Then u € DSTRV? i.e.,
. U
dst — ]}1m e ras(u), forall u >0,
—00 k

If and only if there exists a subsequence v = (vx) of u such that

Clpkl

lim = ,

v 7’.715(#)
and r45(1) = e?# for some p € R.
Proof. This follows from Theorem 2.5. [J
Theorem 2.8. Let u = (uy) be a sequence of positive fuzzy numbers and u € DSRV* i.e., dst —limy_, e %ﬂ = kys (1)
Then u € RVF with the same limit if

ULkl Ulu(e+1)] -
(=2, L)~ o((ge - po ).
U Uk+1

Proof. Let u € DSRVE. Then by Theorem 2.3 there exists a sequence v = () such that
Uluk]
lim ; = kas(),

such that

Uruk Oruk
6y (k: 2+ 1) o,
’ Uy Uk

Set qi — pr = A1(k) + Ax(k), where

Uun]  Ufun
Al(k):max{pk<n§qk: L[ly] = g;]}
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and " "
As(k) = max{pk <n<gg: ey M}
Uy, Un
Now, we show that ®
A
dm R =

This can be proved by induction method. In the contrary, suppose ﬁjgg > ¢ >0, then

1 ( { Uln] _ Ulun] }) Ay (k)
—_ <n<ge: = <
e —pop WSSO0 T = ) S A0 + A0
Aq(k)
~Aq(k) + eAq(k)
I
1+
This leads to the contradiction that y o
s (k:ﬂzﬂ)zo,
P U U
As a result, this concludes that limy_, o ‘zjgg =0.
As per the hypothesis d (%ﬂ, %) = O((qx — px)™Y). Thus, for all k, there exist a constant C such that

d(“[ukl u[y(kﬂ)])_ C
ue " Ug QG — P

By using properties (ii) and (iii) of fuzzy metric space (Z(R), d), we have

Vua®] Uple-pdl | [ HuA®] UuA 0+A0)]
d , =d ,
VA, (k) Ug,—py Ua (k) UA;(k)+A2 ()
Av(R)+Az (k) -1
- RS d(”[u(i)] ”[H(i+1)])

= -
Uu; U;
i=A1(K) 1 i+1

C Aq(k)+Az(k)-1
<
=P 23

_ CAi(k) + As(k) — Ai(K))
Ax(k) + Aa(k)

¢(&n)

)

Using limy e v;‘—;f] = kys(u) in the above inequality and taking limitask — co onboth the sides, limy_, o
. Upqe—ppl _
lll’nk_,oo —”flk—r’k = kds ([J) |

ipAy () _
Ak) T

Theorem 2.9. Let u = (uy) be a sequence of positive fuzzy numbers and u € DSTRVY i.e., dst—lim_,, H[Z—:”] = 1as(1).
Then u € TRV with the same limit if

d(”[uk] Ulu(k+1)]
Uy ’ Uk+1

) = 0@ - po ™.

Proof. Proof is similar to that of Theorem 2.8, hence omitted. [
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3. Conclusion

In this paper, we have studied the idea of convergence of fuzzy sequence of positive real numbers
via regular variations in deferred statistical context. Also, some relations among these newly defined
convergence of fuzzy sequence were established. This work provides a new development in the direction
of the convergence of fuzzy sequences and generalizes notion of usual regular variations. As a future scope,
this idea may be studied to the case of different statistical convergence using various types of means for
single and double sequences.
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