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ABSTRACT: In this article we introduce the concepts of lacunary statistical con-
vergence and lacunary strongly convergence of generalized difference sequences in
intuitionistic fuzzy normed linear spaces and give their characterization. We obtain
some inclusion relation relating to these concepts. Further some necessary and suf-
ficient conditions for equality of the sets of statistical convergence and lacunary sta-
tistical convergence of generalized difference sequences have been established. The
notion of strong Cesaro summability in intuitionistic fuzzy normed linear spaces has
been introduced and studied. Also the concept of lacunary generalized difference
statistically Cauchy sequence has been introduced and some results are established.
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1. Introduction

Ever since the theory of fuzzy sets was introduced by Zadeh [38] in 1965, the po-
tential of the introduced notion was realised by researchers and it has been applied
in various branches of science like Statistics, Artificial Intelligence, Computer Pro-
gramming, Operation Research, Quantum Physics, Pattern Recognition, Decision
Making etc. Some of its application can be found in ( [8], [12], [14], [17], [19], [24]).
An important development of the classical fuzzy sets theory is the theory of intu-
itionistic fuzzy sets(IFS) proposed by Atanassov [7]. IFS give us a very natural tool
for modeling imprecision in real life situations and found applications in various
areas of science and engineering. Generalizing the idea of ordinary normed linear
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space, Saadati and Park [28] introduced the notion of intuitionistic fuzzy normed
linear space. There after the theory has emerged as an active area of research in
many branches of Mathematics like approximation theory, stability of functional
equations, summability theory etc. The idea of statistical convergence was first
introduced by Steinhaus [34] and Fast [13] which was later on studied by many
authors. Schoenberg [30] studied statistical convergence as a summability method
and studied some properties of statistical convergence. Altin et al. [5] have studied
statistical summability method (C, 1) for sequences of fuzzy real numbers. Karakus
et al. [20] generalized the concept of statistical convergence on intuitionistic fuzzy
normed spaces. Some works in this field can be found in( [1], [22], [23], [25], [32]).
Generalizing the idea of statistical convergence, Fridy and Orhan [15] introduced
the idea of lacunary statistical convergence. Some works in lacunary statistical
convergence can be found in ( [2], [15], [16], [18], [26], [27], [29], [33], [36]).The
idea of difference sequence was introduced by Kizmaz [21] and later on it was
further investigated by different researchers in classical as well as fuzzy sequence
spaces ( [3], [4], [6], [9], [10], [11], [35], [37]).

The aim of the present paper is to introduce the concepts of lacunary statistical
convergence and lacunary strongly convergence of generalized difference sequences
in intuitionistic fuzzy normed linear spaces (IFNLS) and obtain some important
results on this concept. Also we have introduced the concept of lacunary generalized
difference statistically Cauchy sequences and given some new characterizations of
it.

2. Preliminaries

Throughout this paper R and N will denote the set of real numbers and the set
of natural numbers respectively.

Using the definitions of continuous t-norm and continuous t¢-conorm found
in [31], an IFNLS is defined as follows:

Definition 2.1. An intuitionistic fuzzy normed linear space (in short, IFNLS) is a
five-tuple (X, u, v, *,0), where X is a linear space, * is a continuous t-norm, o is a
continuous t-conorm and u, v are fuzzy sets on X x (0,00) satisfying the following
conditions for every x,y € X and s,t > 0:

(i) pla 1) + 0o, t) < 1,
(i) (1) > 0,

(i) p(x,t) =1 if and only if x =0,

(v) pwlax,t) = u(x, \Ttl) for each o #£ 0,

(v) ;) = ply, 5) < plx +y,t +5),

(vi) u(x,t) : (0,00) = [0,1] is continuous in t,
(vit)limy oo p(,t) = 1 and limy_o p(x,t) =0,
(viii) v(z,t) < 1,

(iz) v(z,t) = 0 if and only if x = 0,
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(x) v(ax,t) = v(z, ﬁ) for each oo # 0,
(zi) v(z,t) ov(y,s) Z v(z +y,t + 5),
(xii) v(z,t) : (0,00) = [0,1] is continuous in t,

(xiti) limy_yoo v(z,t) = 0 and lim;_,o v(x,t) = 1.

Et and Colak [11] introduced the notion of generalized difference sequences as
follows :

Definition 2.2. Let m be a non-negative integer, then the generalized difference
operator A™xy, is defined as
Az, = A" gy — A™ oy, where Az = xp, for all k € N.

Using this concept, we can define A™-convergent and A™-Cauchy sequences in
IFNLS as follows:

Definition 2.3. Let (X, u,v, x,0) be an IFNLS. A sequence x = {xy} in X is said
to be A™-convergent to L € X with respect to the intuitionistic fuzzy norm (u,v) if,
for every e € (0,1) and t > 0, there exists ko € N such that p(A™xy — L, t) > 1—¢
and v(AMaxy — L,t) < e for all k > ko. It is denoted by (u,v) — im A"z, = L.

Definition 2.4. Let (X, p,v,*,0) be an IFNLS. We say that a sequence x = {x}
in X is A™-Cauchy with respect to the intuitionistic fuzzy norm (u,v) if, for every
e €(0,1) and t > 0, there exists kg € N such that p(A™xy — A™x,,t) > 1—¢ and
V(A™x — AMa,, t) < e for all k,n > k.

Definition 2.5. Let (X, u,v,*,0) be an IFNLS. A sequence v = {xp} in X is
said to be A™-bounded with respect to the intuitionistic fuzzy norm (u,v) if, there
exists € € (0,1) and t > 0, such that p(A™xy,t) > 1 —¢c and v(AMay,t) < e . Let
E&L’V)(Am) denotes the set of all A™-bounded sequences in IFNLS (X, p, v, *,0).

Definition 2.6. A lacunary sequence is an increasing integer sequence 0 = {k,}
such that h, = k. — k._1 — o0 as v — o0o. The intervals determined by 0 will be

denoted by I, = (ky—1,k;], and the ratio k’:—il will be abbreviated as q,. Let K C N.

The number )
09(K) = limh—|{k el : ke K}
is said to be the O-density of K, provided the limit exists.

Definition 2.7. Let 0 be a lacunary sequence. A sequence x = {xy} of numbers is
said to be lacunary statistically convergent (briefly Sy — convergent) to the number
L if for every e > 0, the set K(g) has 0-density zero, where

K()={kel :|xy—L| >¢e}.

In this case we write Sg-limx = L.
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3. Lacunary A™-statistical convergence in IFNLS

In this section we define lacunary generalized difference statistical convergence
in IFNLS and obtain our main results.

Definition 3.1. Let (X, u,v,*,0) be an IFNLS and 0 be a lacunary sequence. A
sequence x = {x1} in X is said to be lacunary A™-statistically convergent to L € X
with respect to the intuitionistic fuzzy norm (u,v) if, for everye € (0,1) and t > 0,
do({k € N : u(A™xp — L,t) <1—¢ or v(A™xy, — L,t) > e}) = 0.

In this case we write S(“’ —lim A™x, = L.

The following lemma can be easily obtained using Definition 3.1 and properties
of the #-density.

Lemma 3.2. Let (X, p,v,x,0) be an IFNLS and 0 be a lacunary sequence. Then
for every e € (0,1) and t > 0, the following statements are equivalent:

(i) S§*) —lim Amay, = L,

(i) bo({k € N : p(A™ap — L,t) < 1—¢}) =0g({k € N : v(A™xy, — L, t) > €}) =0,
(iii) So({k € N : p(A™zxy, — L,t) > 1 —e and v(A™xy, — L,t) <e}) =1,

(iv) dg({k € N : u(A™xp—L,t) > 1—e}) =6p({k € N : v(A™Map—L,t) <e}) =1,
(v) So — im p(A™xy, — L,t) =1 and Sy —limv(A™xy, — L, t) = 0.

We formulate the following two preliminary results without proof..

Theorem 3.3. Let (X, pu,v,*,0) be an IFNLS and 0 be a lacunary sequence. If

x = {xi} is a sequence in X such that Sé“’u) — lim A™xy, exists, then the limit is
unique.

Theorem 3.4. Let (X, u,v,*,0) be an IFNLS and 0 be a lacunary sequence. If
(u,v) —lim A™xy, = L, then Sé“’u) —lim A™z, = L.

The converse of Theorem 3.4 is not true in general which follows from the
following example.

Example 3.5. Consider (R,|.|), the space of real numbers with usual norm. Let
axb=ab, aob —min{a+b,1} for all a,b € [0,1]. For allt > 0 and x € R, let
us define p(x,t) = t-Hw\ and v(x,t) = t-li-mllzl' Then (R, p,v,*,0) is an IFNLS. Let
0 = {k,} be a lacunary sequence.

Define a sequence x = {x1} whose terms are given by

Ay _{ kE oifn—[Vh]+1<k<n

1 0 otherwise.

For every € € (0 1)
e or v(AMxy, t) > e}
Now K,(e,t) = {k € I

and t > 0, let K, (e,t) = {k € I, : p(Amap,t) < 1 —

CAmzy| > L > 0 C {k € I, : A™xy, = k}. Thus

€
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AHk el i ke K (1)} < [h@ — 0 as r — oo. Hence Sf()“’y) —lim A™zy, = 0.
However the sequence {A™xy} is not convergent in (R,|.|), it is not convergent
with respect to the intuitionistic fuzzy norm (p,v).

We state the following result without proof.

Lemma 3.6. Let (X, p,v,*,0) be an IFNLS. Then

(i) If S5 —lim A™zy, = Ly and S§"") —lim A™yy, = Lo, then S§"") —lim A™ (z),+
yk) = L1+ Ls.

(ii) If SY¥) —lim A™xy, = L and o € R, then S — lim A™ (o)) = aL.
The following result can easily be proved using standard techniques.

Theorem 3.7. Let (X, i, v, *,0) be an IFNLS. Then Sé“’”) —limA™xy, = L if and
only if there exists an increasing index sequence K = {k;} of natural numbers such
that 6g(K) =1 and (u,v) —lim A"z, = L.

Theorem 3.8. Let (X, p,v,%,0) be an IFNLS. Then Sé“’”) — lim A™xy, = L if
and only if there exists a sequence y = {yr} such that (u,v) —lim A™y, = L and
59({k’ eN:AMxy = Amyk}) =1.

Proof. Let Sé“’”) —lim A™z, = L. By Theorem 3.7, we get an increasing index
sequence K = {k;} of the natural numbers such that dp(K) = 1 and (u,v) —
lim A™xy, = L. Consider the sequence y defined by

Ay, — Ay, ifke K
Y= L otherwise

Then y serves our purpose.

Conversely suppose that 2 and y are be sequences such that (p, v) —lim A™y;, =
L and §g({k € N : A"z, = A™y;}) = 1. Then for every ¢ € (0,1) and ¢ > 0, we
have

{keN:p(Amx, — L,it) <1—cor v(A™Mxy, — L,t) > ¢}
C{keN:pulAmy, —L,t) <1—corv(A™y, — L,t) > e} U{k € N : A"z} #
Amyk}.

Since (u,v) — im A™y, = L, so the set {k € N : u(A™y, — L,t) < 1 —
e or v(A™yr—L,t) > e} contains at most finitely many terms. Also by assumption,
do({k € N : A™Mxj # A™y,}) =0.

Hence dp({k € N : p(A™xy, — L,t) <1 —¢e or v(A™ay — L,t) >e}) =0.

and so S’é“’y) —lim A™xy, = L. O

Theorem 3.9. Let (X, 11, v,%,0) be an IFNLS. Then S —lim A™zy, = L if and
only if there exist sequences {yr} and {zx} in X such that A"z, = A™y + A"z,

for all k € N where (u,v) —lim A™y, = L and Séu’y) —lim A"z, =0
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Proof. Let Sf()“’y) — lim A™x), = L. By Theorem 3.7 there exists an increasing se-
quence K = {k;} of natural numbers such that dg(K) = 1 and (u, v) —lim A™xy, =
L.

Define the sequences {y;} and {z;} as follows:

Ay, — AMx, fke K
Yk = L, otherwise.
and
AMy, — 0, ifke K
T AT — L, otherwise.

Then {y;} and {zx} serves our purpose.
Conversely if such two sequences {yy} and {zx} exist with the required proper-
ties, then the result follows immediately from Theorem 3.4 and Lemma 3.6. O

Definition 3.10. Let (X, u,v,*,0) be an IFNLS. A sequence x = {x}} in X is
said to be A™-statistically convergent to L € X with respect to the intuitionistic
fuzzy norm (u,v) if, for every e € (0,1) and t >0 ,

limy, o0 = [{k < n:p(A™ay, — L,t) <1—¢ or v(A™ay, — L,t) > e} = 0 and
we write SWY) — lim A™x), = L.

Let S(A™) and Sp(A™) denote the sets of all A™- statistically and lacunary
A™-gtatistically convergent sequences respectively in an IFNLS (X, i, v, *, 0).

For x € X,t > 0 and « € (0, 1), the ball centered at x with radius « is defined
by

BY (z,out) ={y € X : p(z —y,t) > 1 —a and v(z — y,t) < a}.

Theorem 3.11. Let (X, u,v,*,0) be an IFNLS. For any lacunary sequence 0,
So(A™) C S(A™) if and only if limsup, g, < co.

Proof. If limsup, ¢, < oo, then there exists H > 0 such that ¢, < H for all r.
Suppose that z € Sp(A™) and SY*) —lim A™zy, = L. For t > 0 and A € (0, 1), let
Ny =Wkel : w(Amay — L,it) <1—Xor v(A™xy, — L, t) > A}
Then for € > 0, there exists rg € N such that

Ny
5o <€ for all r > ry. (3.1)

T

Now let K = max{N, : 1 <r < ry} and choose n such that k.1 < n < k.. Then
we have
Lk <n:p(Amay, — L,t) <1—Xor v(A™ay, — L,t) > A}

< ﬁHk <kp:pu(A™xp — Lt) <1—Xor v(A™xy, — L, t) > A}

krl,l{Nl+N2+'-'+Nro+Nr0+1+---+NT}
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K Nrg+1 N,
S T0+k {hTo+1hU+1+"'+hrh_r}

K
< s tegr

< i el
To prove the converse suppose that limsup, ¢» = oco. Since # is a lacunary
sequence, we can select a subsequence {k,(j)} of ¢ such that g.;) > j. Let £(#

0) € X. We define a sequence x = {x}} as follows:

Ay, — § if kp(jy—1 <k <2k, ;) for some j =1,2,3, ...
5=\ 0 otherwise.
Since £(# 0), we can choose t > 0, A € (0,1) such that & ¢ BY (0, ,t). Now for
i1,
" ()|{k:<k:r(]) WAz, 1) <1 —Xor v(AMag, t) > A} < ]%1
Thus S Sg(Am). But = ¢ S(A™). For
ri(]) -k < 2k, (-1 (A g, 1) <1 — Xor v(ATay, 1) > A} > o

and

|k <k s (A = &) <1 = Xor v(AMxy, — &) > A > 12

3

Er )

which is a contradiction. O

Theorem 3.12. Let (X,pu,v,*,0) be an IFNLS. For any lacunary sequence 0,
S(A™) C Sp(A™) if and only if liminf, ¢, > 1

Proof. Let liminf, ¢. > 1. Then there exists 6 > 0 such that ¢, > 1+ ¢ for
sufficiently large r, which implies that hr > g + o5

Let S¥) —lim A"z, = L. Then for each t > 0, A € (0,1) and sufficiently
large r, we have
k%|{k <k p(A™zp — Lit) <1—Xor v(A™xy — L, t) > A}

> 1+6h Ltk eI, : p(A™xyp — L,t) <1— X or v(A™zy — L,t) > A}
Thus Sé”’ — lim A™x, = L.

To prove the converse suppose that liminf,.q. = 1. Since 6 is a lacunary
sequence, we can select a subsequence {k,(;)} of @ = {k,} such that

ki 1 ke —1
G 14> and 22— > j where r(j) > r(j — 1) + 2.
kr i) -1 J kr(j-1)

Let £(# 0) € X. Consider the sequence z = {z} defined by:

m.. _ ) & ifkel. forsome j=1,2,3,..
Ay _{ 0 otherwise.
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We show that x € S(A™). Let t > 0 and A € (0,1). Choose ¢; > 0 and
A1 € (0,1) such that B(0,\1,t1) C B(0,\,t) and £ ¢ B(0,\1,t1). Also for each
n € N we can find a positive integer j, such that k.. -1 <n < k(). Then for
each n € N, we have

m(jn

Lk <n:p(Amay,t) <1 —Xor v(A™ay, t) > A} < w < jl
r(in)—1 n
Thus S*¥) —lim A"z, = L. Next we show that x ¢ Sp(A™). Since £( 0), so

we can choose ¢t > 0 and A € (0, 1) such that £ ¢ B(0, A, t). Thus
lim; 00 #mHk € Ly s w(A™wg, t) <1 — Xor v(A™ay,t) > A} =1
and for r # r;j,
lim; 00 h%|{k: € w(AMxy, — &,t) <1 —XNor v(AMx, — &,t) > A} = 1.
Hence z ¢ Sp(A™), a contradiction. O

Theorem 3.11 and Theorem 3.12 together give the following corollary.

Corollary 3.13. Let (X,pu,v,*,0) be an IFNLS. For any lacunary sequence 0,
S(A™) = Sp(A™) if and only if 1 < liminf, ¢, < limsup, ¢, < co.

4. Lacunary strongly A" convergence in IFNLS
In this section we define lacunary strongly A™ convergence in IFNLS.

Definition 4.1. Let (X, u,v,*,0) be an IFNLS and 0 be a lacunary sequence. A
sequence x = {xk} in X is said to be lacunary strongly A™- convergent to L € X
with respect to the intuitionistic fuzzy norm (u,v) if, for every e € (0,1) and
t > 0,there exist ro € N such that

h%ZkGIT w(A™xy, — Lit) > 1 — e and h%z:kelr v(AMax — L,t) < e for all
T >Tg.

In this case we write NG(“’V) — lim A™x, = L.

Definition 4.2. Let (X, u,v,*,0) be an IFNLS and 0 be a lacunary sequence. A
sequence x = {x} in X is strongly A™-Cesaro summable to L € X with respect
to the intuitionistic fuzzy norm (u,v) if, for every e € (0,1) and t > 0,there exists
ng € N such that
A (A, — Lt) > 1—€ and LY/ v(A™z, — L,t) < € for alln > ny.
In this case we write |o|(**) —lim A™x), = L.

Let Np(A™) and |o(A™)| denote the sets of all lacunary strongly A™- con-
vergent sequences and strongly A"-Cesaro summable sequences in the IFNLS
(X, p, v, %,0).

Theorem 4.3. Let (X, p, v, *,0) be an IFNLS and 6 = (k,) be a lacunary sequence.
Then
|o(A™)| € Ng(A™) if liminf, ¢, > 1.
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Proof. Let liminf, ¢, > 1 and @ = (23) € |0(A™)|. Then there exists § > 0 such
that ¢, > 1+ 6 for all » > 1. Then

i Lker, MA™zE — L,t) — 1
ke m Ko — m
= hLT Zk:l M(A Ty — Lvt) - h% Zkzll ,LL(A Tk — L,t) —1
kT m kr—l kr—l m
- ﬁ_: [k_lT 2ol MAMzy — Lit) — 1} " he [ﬁ > okey WAMxy — Lit) — 1}

Since hy = ky — ky_1, £2 < 120 and B=1 <1

Also the terms % 22;1 w(A™xy — L, t) — 1 and ﬁ ZZ;’; w(A™xy — Lot) —1
both converges to 0.

So,h% Zkelr w(A™xy, — Lt) — 1.

Similarly h% > oker, V(A xy — Lyt) — 0.

So (zx) € No(A™). O

Theorem 4.4. Let (X, p, v, *,0) be an IFNLS and 6 = (k,) be a lacunary sequence.
Then
No(A™) C |o(A™)| if liminf, ¢, = 1.

Proof. Let liminf, ¢, = 1 and « = (x) € Ng(A™). Then for ¢t > 0, we have

H, = h% Y ower, H(AM T — Lit) — 1

and H, = =37, o) v(A™zp — L,t) = 0 as 1 — oo,

Then for € > 0, there exists rg € N such that H,. < 1+ ¢ for all r > rq. Also we
can find T > 0 such that H, < T and H. < T, r =1,2,---. Let n be an integer
with k._1 <n < k,. Then

% ZZ:1 H;EAmxk —L,t)

< krlﬁ iy H(AMxg — L)

= ﬁ [Zieh /L(Amxk — L,t) —+ -+ Eielz ,LL(Am:Ck — L,t)]

k. hrg41 h
= SUPlgrger ijl + kr071 HT0+1 + -+ kril HT

< TR+ (ko) e
Since k,_1 — 00 as n — oo, it follows that = > | ju(A™x, — L,t) — 1. Similarly
we can show that L Y0 v(A™zy, — L, t) — 0. Hence z € [o(A™)].

d

Theorem 4.5. If x = {z} € No(A™) N |o(A™)|, then N — lim Az, =
lo| V) — lim A"y,

Proof. Let Ne(“’y) —lim A"z, = Ly and |o|®") —lim A™ay, = L.

Given € > 0, choose A € (0,1) such that (1 —=A)*(1—X) >1—cand Ao\ <e.
Now for t > 0, there exists ro € N such that

h% Yoker, W(A™x — Ly, 5) > 1 — X and h—lr Yoper, V(A™xy, — Ly, 5) < X for all
r2>7rg.

Also, there exists ng € N such that

IS e (A, — Lo, 5) > 1 — Xand L 30 v(A™zy, — Ly, L) < A for all
n > ng.
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Consider r; = maxz(rg,ng). Then we will get a I € N such that

(A" — Ly, &) > h% > ker, H(A™xy — Ly, H>1-)

and p(A™x; — Lo, §) > 2370 ji(A™xyp — Lo, £) > 1— A

Therefore (L — Lo, t) > (1= A) % (1 =) >1—e.

Since € is arbitrary, u(L; — La,t) = 1 for all t > 0 and so L; = L. O

The following theorem can be proved using the standard techniques , so we
state without proof.

Theorem 4.6. Let § = (k) be a lacunary sequence and x = {x} be a sequence
in (X, p,v,x,0). Then
(i)N(g“’V) — lim A"z, = L implies Sé“’y) —lim A"z, =L
(ii)x € (L (A™) and S — lim A™ay, = L implies N — lim A™ay = L
(i) () (A™) 11 Sp(A™) = L8 (A™) (1 Ny(A™).

5. Lacunary A™-statistically Cauchy sequences in IFNLS

Definition 5.1. Let (X, u,v,*,0) be an IFNLS. A sequence x = {xy} in X is said
to be lacunary A™ - statistically Cauchy with respect to the intuitionistic fuzzy norm
(p,v) if there is a subsequence (xy/(y)) € I for each v, (p,v) —lim A™wy .y = L
and for each ¢ € (0,1), t > 0,

| limrﬂooh%Hk € I : p(A™wp — A" x4 (), 1) < 1—€ or v(AMxp — A™ T (), 1) >
e} =0.

Theorem 5.2. The sequence x = {xx} in an IFNLS (X, u, v, x,0)is A™- statisti-
cally convergent if and onlu if it is lacunary A™-statistically Cauchy in X .

Proof. Let Sé”’l’) —lim A™z), = L and for each n we write
K,={keN:pu(Amz, —L,t)>1—L and v(A™z), — L,t) < 1}.

|KnNIy|
ho

Then K,,+1 C K, for each n and lim, = 1. So there exists p; such

that » > p; and lK}l—mTl > 0ie KiNI.# (. We next choose po > p; such that
r > po implies Ko NI, # ). Then for each r satisfying p1 < r < ps we choose
k' (r) € I, such that k' (r) € K; NI, . In general we choose p,t1 > p, such that
7 > ppy1 implies k'(r) € K, NI, . Thus k'(r) € I, for each r and
ATy — Lyt) > 1 — % and v(A™ 2 () — L,t) < %
Hence (p,v) —lim A™xp .y = L.
Using Theorem and 3.4 Lemma 3.6, it can be easily seen that
limT_moh%Hk €1 p(A™wp — AMap (), 1) < 1= or V(A" xp — ATy, 1) >
e} =0.
Conversely suppose that {x} is a lacunary A™-statistically Cauchy sequence
in X.For € > 0 choose A € (0,1) such that (1 = A)*x (1 —A)>1—cand Ao <e.
Then for any t > 0 define
Kﬂal = {k e N : /L(Amxk — Amxk/(r),% >1— )\}
and KN72 = {k/’ €N : /L(Aml‘k/(r) — L,% >1-— )\}
Let K, = K,1 N K, 2. Then 6¢(K,) =1 and for k € K,
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p(A™xy — L) > p(A™xp — Ay, ) % (A" gy — L, 5) > 1 —¢
Similarly if we define
K,1={ke N:v(AMmrr — A™ap (), Ly <A}

and Ko = {k € N:v(A™zp () — L, £) <A}

Then dg(K,) = 0g(K,1 N K,y 2)=1andfor k € K,, v(A™xy, — L, t) < e.
Therefore
0p({k € N : up(A™xp — L,t) > 1—

deltag and v(A™xy — L,t) <
deltap}) = 1.

Hence x = {x}} is A™- statistically convergent. O

Corollary 5.3. Any lacunary A™- statistically convergent sequence has a A™-
convergent subsequence.

6. Conclusion

In this paper, we have introduced the notion of lacunary A™-statistically con-

vergent and lacunary strongly A™-convergent and strongly A™-Cesaro summable
sequences in IFNLS and proved several useful results for these notions. Also we
have introduced and studied the concept of lacunary A™-statistically Cauchy se-
quences in IFNLS. As every crisp norm can induce an intuitionistic fuzzy norm, the
results obtained here are more general than the corresponding results for normed
spaces.
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