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1. Introduction

Zadeh [1] introduced the theory of fuzzy sets and after that many authors discussed
concepts of fuzzy sets in different areas, one of them being fuzzy metric space [2]. By
using continuous t-norms George and Veeramani [3] modified the concept of fuzzy metric
space introduced by Kramosil and Michalek [2]. Many researchers have studied in this
field [4-6]. In 2004, using the idea of the intuitionistic fuzzy set [7], the concept of fuzzy
metric space [3] was extended to the concept of intuitionistic fuzzy metric space by Park [8].
Park defined this concept with the help of continuous t-norms and continuous t-conorms.
A lot of developments such as fixed point theorems and convergence have been studied
with fuzzy metric spaces and intuitionistic fuzzy metric spaces [9-16].

The notion of statistical convergence was introduced by Fast [17] and Steinhous [18]
in 1951 independently, and this idea drew attention from mathematicians working in both
fields of pure and applied mathematics. As a generalization of the concept of convergence,
statistical convergence is defined as: Let K C IN. Vn € IN,K(n) = {k < n:k € K}. The
natural (or asymptotic) density of K is defined by (K) = limy, 0 |K51”)‘ if the limit exists,
where | K(n) | denotes the cardinality of the set K(n). 6(K) € [0, 1]and 6(IN\K) = 1 —§(K)
if 5(K) exists. For instance, 6(IN) = 1, 6(A) = 1, where A is an even natural number
and 6(B) = 0, where B is a finite subset of IN. K is called statistically dense provided
that 6(K) = 1. A sequence (x,) C IR is called statistically convergent to xy € IR if
5({n € IN :| x, — xo |< €}) = 1 for each € > 0. There have been many important results
on statistical convergence by many authors ([19-21] ).

In 2020, Changgqing et al. [22] introduced statistically convergent sequences in fuzzy
metric spaces. In view of this, we pay attention to statistical convergence on intuitionistic
fuzzy metric spaces with this study. Then, we analyze relations of convergence and
statistical convergence on intuitionistic fuzzy metric spaces. Further, we study statistical
Cauchy sequences and statistical completeness on intuitionistic fuzzy metric spaces.

2. Intuitionistic Fuzzy Metric Space

In this section, we give some basic definitions and notions to explain main results.
Throughout the paper, IR and IN will denote the set of all real numbers and the set of all
positive integer numbers, respectively.
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Definition 1 ([23]). A binary operation = : [0,1] x [0,1] — [0,1] is called a continuous t-norm if
* satisfies the following:

(1) axl=a, Vael01];

(2 axb=bxaandax(bxc)=(axb)xcVa,b,ce|0,1];
() Ifa<candb<d, thenaxb<cxd, VYa,b,c,d € [0,1];
(4) = is continuous.

Definition 2 ([23]). A binary operation < : [0,1] x [0,1] — [0, 1] is called a continuous t-conorm
if o satisfies the following:

(1) aoc0=a, Yael0,1];

(2) aob=boaandac (boc)= (aob)ocVa,b,ce0,1];

(B) Ifa<c b<d thenaob<cod, VYa,b,cde[0,1];

(4) o is continuous.

Note that a b = min{a, b}, acb = max{a,b},axb =abandaob = min{a+0b,1}
are basic examples of continuous t-norms and continuous t-conorms for all a,b € [0,1].

From the previous two definitions, we see that if r; > r,, then there exist r3,74 € (0,1)
suchthatr; xr3 > rpandrpory < rq.

Definition 3 ([7]). An intuitionistic fuzzy set A is defined by A = {(x, ua(x),va(x)) : x € X}
where pg : X — [0,1] and v4 : X — [0,1] denote membership and nonmembership functions
respectively. p(x) and v, (x) are membership and nonmembership degrees of each element x € X
to the intuitionistic fuzzy set A and pa(x) +va(x) <1 foreach x € X.

Definition 4 ([8]). Let M and N be fuzzy sets on X2 x (0,00), * be a continuous t-norm,  be
a continuous t-conorm. If M and N satisfy the following conditions, we say that (M, N) is
intuitionistic fuzzy metric on X:

QP M(oy0) + Ny, ) <1

(IF2)  M(x,y,t) >

(IF3)  M(x,y,t) = 1 zfand onlyifx = y;

(IF4)  M(x,y,t) = M(y,x,t);

(IF5)  M(x,y,t)* M(y,z,5) < M(x,z,t+5s);
(IF6)  M(x,y,.): (0,00) — (0,1] is continuous;
(IF7)  N(x,y,t) >0

(IF8) N(x,y,t) = zfand onlyifx =y;

(IF9)  N(x,y,t) = N(y,x,1);

(IF10) N(x,y,t)oN(y,z,8) > N(x,z,t+s);

(IF11) N(x,y,.) : (0,00) — (0,1] is continuous.

A 5-tuple (X, M, N, x,0) is called intuitionistic fuzzy metric space.
The functions M(x,y, t) and N(x,y,t) denote the degree of nearness and the degree of non-
nearness between x and y with respect to t, respectively.

Remark 1. Let (X, M, N, %, ¢) be an intuitionistic fuzzy metric space. Then (X, M, *) is a fuzzy
metric space. Conversely, if (X, M, *) is a fuzzy metric space, then (X, M,1 — M, *,9) is an
intuitionistic fuzzy metric space, whereaob =1— ((1 —a)* (1 —1)), Va,b € [0,1].

Definition 5 ([8]). Let (X, M, N, , <) be an intuitionistic fuzzy metric spaceand t > 0,r € (0,1)
and x € X. The set Bx(r,t) ={y € X : M(x,y,t) > 1—r,N(x,y,t) < r} is said to be an open
ball with center x and radius r with respect to t.

{Bx(r,t) : x € X,r € (0,1),t > 0} generates a topology T(p N called the (M,N) topology.

Definition 6 ([8]). Let (X, M, N, *,¢) be an intuitionistic fuzzy metric space.
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(i)  (xn) is called convergent to x if for all t > 0 and r € (0,1) there exists ng € IN such that
M(xy,x,t) >1—rand N(x,,x,t) <rforalln > ny.
It is denoted by x, — x as n — oo.
« M(xy,x,t) — 1and N(x,,x,t) — 0asn — oo foreach t > 0.

(i) (xn) is called a Cauchy sequence if, for t > 0 and r € (0,1), there exists ny € IN such that
M(xp, xm,t) > 1 —rand N(xy, X, t) < rforalln,m > ny.

(iti) (X, M, N, x,0) is called (M,N)-complete if every Cauchy sequence is convergent.

Definition 7 ([22]). Let (X, M, *) be a fuzzy metric space.

(i)  Asequence (x,) C X is called statistically convergent to xo € X if ({n € IN : M(xy, xo, t)
>1—r})=1foreveryr € (0,1)andt > 0.

(ii) A sequence (x,) C X is called a statistically Cauchy sequence if, for every r € (0,1) and
t > 0, there exists m € IN such that 6({n € IN : M(xp, Xm,t) >1—71}) =1

3. Statical Convergence in Intuitionistic Fuzzy Metric Space

In this section, we study statistically convergent sequences on intuitionistic fuzzy
metric spaces.

Definition 8. Let (X, M, N, *,¢) be an intuitionistic fuzzy metric space. A sequence (x,) C X is
called statistically convergent to xo € X with respect to the intuitionistic fuzzy metric provided
that, for every r € (0,1) and t > 0,

6({n € IN : M(xy,x0,t) >1—1,N(xy,x0,t) <r})=1

We say that (x,,) is statically convergent to xo. We see that

5({n € IN : M(xy,x0,t) > 1—1,N(xpxt) < r}) = 1 & limp,e
[{k<n:M(xy,x0,t)>1—r, N(xp,x0,t)<r}| _ 1
n

Example 1. Let X = IR, axb = aband aob = min{a + b,1} for all a,b € [0,1]. Define
M and N by M(x,y,t) = m and N(x,y,t) = tﬁz‘y\ forall x,y € X and t > 0. Then
(IR, M, N, x,0) is an intuitionistic fuzzy metric space.

Now define a sequence (x,) by
1, n=kkelN;

0, otherwise '

Then, for every r € (0,1) and for any t > 0, let K = {n < m : M(x,,0,t) < 1—r,
N(x,0,8) > 1} ={n <m: e <17, tf‘;‘” >r}={n<m:|x,| > L >0} =
(n<m:x, =1} ={n <m:n=1Kk%k € IN}, and we obtain L|K| < L|{n <m:n =1,
n e IN}| < % — 0,m — oo. Hence, we obtain that (x,) is statistically convergent to 0 with
respect to the intuitionistic fuzzy metric space (X, M, N, *,©).

Xp =

Lemma 1. Let (X, M, N, %, ) be an intuitionistic fuzzy metric space. The, for every r € (0,1)
and t > 0, the following are equivalent:

(i)  (xn) is statistically convergent to xo;
(i) 6({n € IN: M(xy,xo,t) <1—r}) =5({N(xy,x0,t) >1}) =0;
(i) 6({m € IN: M(xn,xo,t) >1—r}) =6({N(xp, x0,t) <r}) =1

Proof. Using Definition 8 and properties of density, we have the lemma. [
Theorem 1. Let (X, M, N, *,¢) be an intuitionistic fuzzy metric space. If a sequence (x,) is sta-
tistically convergent with respect to the intuitionistic fuzzy metric, then the statistically convergent

limit is unique.

Proof. Suppose that (x,) is statistically convergent to x; and x,. For a given r € (0,1),
choset > 0Osuchthat (1—t)x(1—¢t)>1—randtot <r.
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Then define the following sets for any € > 0:

Kpi(t,€) :=={n € IN: M(xy,x1,€) >1—1t}

Kpyp(t,€) :={n € IN: M(xy,x2,€) >1—1t}

Kni(t,€) :={n € IN: N(xp,x1,€) < t}

Kno(t,€) :={n € IN : N(xp,x2,€) < t}

Since (xy,) is statistically convergent with respect to x; and x,, we obtain

S{Kan (¢, e)} = 0{Kn1(t,€)} = 1and 6{Kppo(t,€)} = 6{Kna(t,€)} =1, foralle > 0.

Let Kmn(t €) := {Kmi(t,€) UKma(t, €)} N {Kn1(t €) UKNa(£ €) }-

Hence, (S{KMN(t €)} = 1 which implies that 6{IN\Kyn(t,€)} = 0.

If n € IN\Kymn(t, €), then we have two options:

n € IN\{Kp(t, €) UKpp(t €)} orn € IN\{Kn1(t,€) UKn2(t, €)}.

Let us consider n € IN\{Kp1(t, €) UKpp2(t, €)}. Then we obtain

M(x1,x2,€) > M(x1, X0, 5) ¥ M(xp,x2,5) > (1 —t)x (1 —t) >1—r.

Therefore, M(x1,x2,€) > 1 — r and since r > 0 is arbitrary, we obtain M(x1,x;,€) =1
for all € > 0, which implies x; = x».

Now let us consider n € IN\{Kn1(t,€) UKn2(t, €) }. Then, N(x1,x2,€) < N(x1, x4, €)©
N(xy,x3,€) < tot < r. Since r > 0 is arbitrary, we obtain N(x1,x,€) = 0 foralle > 0,
which implies x; = xp. This completes the proof. [

Theorem 2. Let (x,) be a sequence in an intuitionistic fuzzy metric space (X, M, N, x,0). If
(xn) is convergent to xo with respect to the intuitionistic fuzzy metric, then (x,) is statistically
convergent to xo with respect to the intuitionistic fuzzy metric.

Proof. Let (x,)be convergent to xo. Then forevery r € (0,1) and t > 0, there exists ng € IN
such that M(xy,xg,t) > 1 —r and N(x,, xo,t) < r. We have |{k < n : M(x,, xo,t) >
1—rand N(xp, xo,t) <1} > n—no.

Hence, the set {k < n: M(xy, xo,t) > 1 —rand N(x,,x,t) < r} has a finite number
of terms.

Then, limy,_se s <L > imy e 2510 = 1.

Consequently, 6({n € IN : M(xy,xo,t) >1—1,N(xy,x0,t) <r})=1. O

[{k<n:M(xn,x0,t)>1—7,N(xn,x0,t)

The converse of the theorem need not hold.

Example 2. Let X = [1,3],a%b =abandaob = min{a—i— b,1} forall a,b € [0,1]. Define
M and N by M(x,y,t) = t+|x 7 and N(x,y,t) = forall x,y € Xandt > 0. Then
(IR, M, N, x,¢) is an intuitionistic fuzzy metric space.

Now define a sequence (x,) by

2, n=£kkelN;

Xy = .

1, otherwise

We can see that (x,) is not convergent to 1.

We need to show that (xy) is statistically convergent to 1. Let r € (0,1) and t > 0.
K={ne€IN: M(x,,1,t) >1—r, N(x,,1,t) <r}.

Case 1. r € (O,t%l] Ifn # k? forall k € IN, then M(xy,1,t) = 1 > 1—r and
N(xy,1,t) =0 < r. If n = k? for some k € IN, then M(x,,1,t) = % =1- t% <1-—rand
N(x,,1,t) = t+1 >7.

2
Now, let n € IN. Ifn = k%for an kg € IN, then lim,,_, lKEfZ)‘ = limy k°k2 =1

If n # k* for all k € IN, then we can obtain ky € IN such that n = k3 — [ with | € IN and

. K(n . 3 —1—(ky—1 . K-k —l+1
1 <1<k limyse %)‘ = limy, 00 lT(—ll) = limy, % =1

Case 2. r € (til, ). Ifn # k* forall k € IN, then M(xy,1,t) = 1 > 1 —r and

(xn,lt)—0<r Ifn = k? for some k € IN, then M(x,,1,t) = tTl_l_tTl>1 rand

N(xy,1,t) = t+1 < r. Hence, M(xy,1,t) > 1 —rand N(x,,1,t) < rforall n € IN. Therefore,
\I(

t+|x y\

—

n

=

im0 =limy 400 & = 1.
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Therefore, 6({n € IN : M(x,,1,t) >1—r, N(x,,1,t) <r}) =1forallr € (0,1) and
t>0.

Theorem 3. Let (x,) be a sequence in an intuitionistic fuzzy metric space (X, M, N, *,0).
Then (x,) statistically converges to xq if and only if there exists an increasing index sequence
A = {n;}icin of the natural numbers such that (x,,) converges to xg and 6(A) = 1.

Proof. Assume that (x;) statistically converges to xo.
Let Kpyn(j, t) == {n € IN : M(xy,xo,t) > 1— % and N(xy, xo,1) < %}, forany t > 0
and j € IN.
We show that Kyn(j+1,t) C Kyn(j, t) fort > 0, j € IN. Since (x;) statistically
converges to xq,
S(Kmun(j ) =1 )

Take s; € Kyn(1,t). Since 6(Kyn(2,t)) = 1 (by Equation (1)) we have a number
Sy € (KMN(Z, i’) (s > s1) such that
|{k§n:M(xk,x0,t)>1—— N(xk,xo,) %}‘

> %,for alln > s,.
Again by Equation (1), 6(Kpn (3, 1)) = 1 and we can choose s3 € Kyn (3, £) (s3 > s2)

such that
I{k<}’l M(Xk X0, t)>17* N(xk X0, t) 3}‘

> 3, for all n > s3 and we continue like this. Then,
we can obtain an 1ncreasmg index sequence {s;};c;y of the natural numbers such that
€ (Kmn(j, t)). We also have following;

[{k <n:M(xxot) >1-3, N(xgxo, ) <3} -
>

1 )
" ,foralln > Sj, J € IN (2

Now we obtain the increasing index sequence A as
A={neIN:1<n<s;}U{Ujen{n € (Kmn(j,t) :5; <n <sji1}}
By Equation (2) and Kyn(j+1,t) C Ky (j, t), we write

[{k<n:keA}| > |{k§n:M(xk,x0,t)>1—%, N(xk,xo,t)<%}\
n = n

-1
> ]T foralln, (sj <n <sjq).

Since j — oo, when n — oo, we have limy, Hkg”;lﬂ =1,ie,d6(A) =

Now we show that (x,,) converges to xo. Letr € (0,1) and t > 0. Take Ny > s
large enough that for some Iy € IN, Siy < No < Spp41 with % < r. Assume that n,;, > Ny
with n,, € A. By the definition of A, there exists | € IN such thats; < n,, < s;,1 with
nm € Kpn (1, 1), (I > 1y). Then, we obtain

M(xy,,, x0,t) > M(xy,,, Xo, %) > M(xy,,x0,1) > 1—1 > 1- % > 1—rand
N(xp,,, xo,t) > % < r. Therefore, (x,;) converges to xo.

Conversely, assume that there exists an increasing index sequence A = {n; };cn of
the natural numbers such that 6(A) = 1 and (xy,) converges to xg. Letr € (0,1) and
t > 0. Then, there is a number ny € IN such that for each n > ng, the inequalities
M(xy,, x0,t) > 1 —rand N(xy,, xo,t) < r are satisfied.

Let us define Kyn(7,t) := {n € IN : M(xp, x0,t) < 1—ror N(x,,xo,t) > r}. We
have

Kun(r,t)  C  IN\ A{nng, g1, Mugs2, -} Since 6(A) = 1, we have
S(IN\{1ny, Npy41, Mng42, - }) = 0, so we deduce 6(Kpyin (7, t)) = 0. Hence,

5({n € IN : M(xp, x0,t) <1—rand n(x,, xo,t) <r})=1.

Therefore, (x,) statistically converges to xo. [

Corollary 1. Let (x;,) be a sequence in an intuitionistic fuzzy metric space (X, M, N, x,<). If (xy,)
is statistically convergent to xo and it is convergent, then (x,) converges to x.

Definition 9. Let (X1, My, Ny, %1, 01) and (Xa, My, N, %2, 02) be two intuitionistic fuzzy metric
spaces.
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(i) A mapping f: X1 — Xy is called an isometry if for each x,y € Xy and t > 0, M1 (x,y,t) =
Ma(F(x), f(y), ) and N (x,, 1) = Na(f(x), F(y), ).

(i) (X1, My, Ny, %1,01) and (Xa, My, Ny, xp, 03 ) are called isometric if there exists an isometry
from X1 onto Xp.

(ili) An intuitionistic fuzzy completion of (X1, My, Ny, *1,01) is a complete intuitionistic fuzzy
metric space (X, My, Ny, %3, ¢7) such that (X1, My, Ny, %1, 1) is isometric to a dense sub-
space of Xj.

(iv) (Xy, My, Ny, *q,01) is called completable if it leads to an intuitionistic fuzzy metric completion.

Proposition 1. Let (x,) be a sequence in a completable intuitionistic fuzzy metric space
(X, M, N, %,0). If (x,) is Cauchy sequence in X and it is statistically converges to xo, then
(xn) converges to x.

Proof. Let (X;, M1, Ny, #1,¢1) be the completion of (X, M, N, x,¢). Then 3 x; € X1 : (xy)
converges to x1. We have My (xy, xo,t) = M(xy, xo,t) and Ny (x,, xo,t) = N(xy,, xo,t) for
allt >0andn € IN.

Letr € (0,1) and t > 0. Since 6({n € IN : M(xy,xo,t) > 1 —rand N(x,,xo,t) < r})
=1, we obtain 6({n € IN : My(x,, xo,t) > 1 —rand Ni(x,,xo,t) < r}) = 1. Hence, we
see that (x,) statistically converges to xy € X; with respect to (M, N7). By Corollary 1, we
have x; = xo. O

4. Statically Complete Intuitionistic Fuzzy Metric Space

In this section, we give the concept of a statistical Cauchy sequence on an intuitionistic
fuzzy metric space and study a characterization.

Definition 10. Let (X, M, N, %, o) be an intuitionistic fuzzy metric space. A sequence (x,) C X
is called a statistically Cauchy sequence if, for every r € (0,1) and t > 0, there exists m € IN such
that 5({n € IN : M(xy, xm,t) > 1 —7,N(xp, X, t) <7}) =1

Theorem 4. Let (x,) be a sequence in an intuitionistic fuzzy metric space (X, M, N, *,¢). Then

the following are equivalent:

()  (xn) is statistically Cauchy.

(i) There exists an increasing index sequence K = {n; };cin of the natural numbers such that
(xn;) is Cauchy and 5(K) = 1.

Proof. Straightforward. [

Theorem 5. Let (x,,) be a sequence in an intuitionistic fuzzy metric space (X, M, N, x,©). If (x,)
is statistically convergent with respect to the intuitionistic fuzzy metric, then (x,) is statistically
Cauchy with respect to the intuitionistic fuzzy metric.

Proof. Let (x,) be statistically convergent to xg and € (0,1),t > 0. Then, 3r; € (0,1) :
(I1-r)*x(1—=r) >1—randrory <r. Wehave 6({n € IN : M(x,,x0,t) > 1—r,
N(xp, xo,t) < r}) = 1. From Theorem 1, there exists an increasing index sequence {#; }icn
such that (x,,) converges to xg. Hence, 3n;, € {n;}icin : M(xn, X0, %) > 1 —r; and
N(xy;,x0, 5) < rq forall n; > n;,. Since

M(xn,xnio,t) > M(xy, xo, %) * M(xo,xnio,%) >(1-r)*x(1—r)>1—rand

N(xn,xnio,t) < N(xn, xo, %) o N(xo,xnl.o, %) < ror < r, wehave é({n € IN :
M(xn,xnio,t) >1-rN (xn,xn[o,t)}) = 1. Therefore, (x,) is statistically Cauchy with
respect to the intuitionistic fuzzy metric. O

Remark 2. If a sequence is Cauchy in an intuitionistic fuzzy metric space, then it is statistically
Cauchy.
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Definition 11. The intuitionistic fuzzy metric space (X, M, N, x, <) is called statistically complete
if every statistically Cauchy sequence in X is statistically convergent.

Theorem 6. Let (X, M, N, *,¢) be an intuitionistic fuzzy metric space. If X is statistically
complete, then it is complete with respect to the intuitionistic fuzzy metric.

Proof. The proof is similar to Theorem 5. O

5. Conclusions

Fast and Steinhaus introduced the concept of statistical convergence in 1951 inde-
pendently, and then many authors became interested in the subject and researched it in
different fields of mathematics. In 2020, Changgqing et al. introduced the concept of statisti-
cal convergence in fuzzy metric spaces. In view of this, we have discussed generalizing
this convergence to intuitionistic fuzzy metric spaces. We have defined the concepts of sta-
tistical convergence, statistical Cauchy sequences and statistical completeness with respect
to intuitionistic fuzzy metric spaces. In addition, we have studied characterizations for
statistically convergent sequences and statistically Cauchy sequences.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The author is grateful to the referees for their valuable suggestions that improved
this paper.

Conflicts of Interest: The author declares no conflict of interest.

References

O 0N U N

11.
12.
13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

Zadeh, L.A. Fuzzy sets. Inf. Control. 1965, 8, 338-53. [CrossRef]

Kramosil, O.; Michalek, J. Fuzzy metric and statistical metric spaces. Kybernetika 1975, 11, 326-334.

George, A.; Veeramani, P. On some result in fuzzy metric spaces. Fuzzy Sets Syst. 1994, 64, 395-399. [CrossRef]

George, A.; Veeramani, P. Some theorems in fuzzy metric spaces. J. Fuzzy Math. 1995, 3, 933-940.

Gregori, V.; Morillas, S.; Sapena, A. Examples of fuzzy metrics and applications. Fuzzy Sets Syst. 2011, 170, 95-111. [CrossRef]
Shostak, A. George-Veeramani Fuzzy Metrics Revised. Axioms 2018, 7, 60. [CrossRef]

Atanassov, K.T. Intuitionistic fuzzy sets. Fuzzy Sets Syst. 1986, 20, 87-96. [CrossRef]

Park, ]. H. Intuitionistic fuzzy metric spaces. Chaos Solitons Fractals 2004, 22, 1039-1046. [CrossRef]

Alaca, C.; Turkoglu, D.; Yildiz, C. Fixed points in intuitionistic fuzzy metric spaces. Chaos Solitons Fractals 2006, 29, 1073-1078.
[CrossRef]

. Gregori, V.; Lopez-Crevillen, A.; Morillas, S.; Sapena, A. On convergence in fuzzy metic spaces. Topol. Appl. 2009, 156, 3002-3006.

[CrossRef]

Gregori, V.; Mifiana, J.; Miravet, D. Extended Fuzzy Metrics and Fixed Point Theorems. Mathematics 2019, 7, 303. [CrossRef]
Saadati, R.; Park, J.H. On the intuitionistic fuzzy topological spaces. Chaos Solitons Fractals 2006, 27, 331-344. [CrossRef]

Shukla, S.; Gopal, D.; Sintunavarat, W. A new class of fuzzy contractive mappings and fixed point theorems. Fuzzy Sets Syst. 2018,
350, 85-94. [CrossRef]

Turkoglu, D.; Alaca, C.; Cho, Y.J.; Yildiz, C. Common fixed point theorems in intuiitonistic fuzzy metric spaces. J. Appl. Math
Comput. 2006, 22, 411-424. [CrossRef]

Vasuki, R.; Veeramani, P. Fixed point theorems and Cauchy sequences in fuzzy metric spaces. Fuzzy Sets Syst. 2003, 135, 415-417.
[CrossRef]

Reich, S.; Zaslavski, A.J. Fixed points and convergence results for a class of contractive mappings. J. Nonlinear Var. Anal. 2021, 5,
665-671.

Fast, H. Sur la convergence statistique. Collog. Math. 1951, 2, 241-244. [CrossRef]

Steinhaus, H. Sur la convergence ordinarie et la convergence asymptotique. Collog. Math. 1951, 2, 73-74.

Fridy, J.A. On statistical convergence. Analysis 1985, 5, 301-313. [CrossRef]

Li, K.D.; Lin, S.; Ge, Y. On statistical convergence in cone metric spaces. Topol. Appl. 2015, 196, 641-651. [CrossRef]

Maio, G.D.; Ko¢inac, L. Statistical convergence in topology. Topol. Appl. 2008, 156, 28—45. [CrossRef]

Changging, L.; Zhangb, Y.; Zhanga, J. On statistical convergence in fuzzy metric spaces. J. Intell. Fuzzy Syst. 2020, 39, 3987-3993.
Schweizer, B.; Sklar, A. Statistical metric spaces. Pacific |. Math. 1960, 10, 313-334. [CrossRef]


http://doi.org/10.1016/S0019-9958(65)90241-X
http://dx.doi.org/10.1016/0165-0114(94)90162-7
http://dx.doi.org/10.1016/j.fss.2010.10.019
http://dx.doi.org/10.3390/axioms7030060
http://dx.doi.org/10.1016/S0165-0114(86)80034-3
http://dx.doi.org/10.1016/j.chaos.2004.02.051
http://dx.doi.org/10.1016/j.chaos.2005.08.066
http://dx.doi.org/10.1016/j.topol.2008.12.043
http://dx.doi.org/10.3390/math7030303
http://dx.doi.org/10.1016/j.chaos.2005.03.019
http://dx.doi.org/10.1016/j.fss.2018.02.010
http://dx.doi.org/10.1007/BF02896489
http://dx.doi.org/10.1016/S0165-0114(02)00132-X
http://dx.doi.org/10.4064/cm-2-3-4-241-244
http://dx.doi.org/10.1524/anly.1985.5.4.301
http://dx.doi.org/10.1016/j.topol.2015.05.038
http://dx.doi.org/10.1016/j.topol.2008.01.015
http://dx.doi.org/10.2140/pjm.1960.10.313

	Introduction
	Intuitionistic Fuzzy Metric Space
	Statical Convergence in Intuitionistic Fuzzy Metric Space
	Statically Complete Intuitionistic Fuzzy Metric Space
	Conclusions
	References

