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1 Introduction and Preliminaries

Inspired by the theory of n-normed linear space [9,10,11,13,15] and fuzzy
normed linear space [1,2,3,6,7,8, 14] the notions of fuzzy n-normed linear
space [16] and intuitionistic fuzzy n-normed linear space [17] have been
introduced. Bag and Samanta [4] have developed the concepts of [-fuzzy
compact sets and asymptotic fuzzy normal structure and proved some fixed
point theorems in fuzzy normed linear spaces. We have also introduced the
concept of intuitionistic fuzzy compact linear operators between intuitionistic
fuzzy n-normed linear spaces and studied some of their properties [19]. Igbal
H. Jebril and Ra’ed Hatamleh [12] have introduced the concept of random n -
normed linear space as a further generalization of n-normed space introduced
by Gunawan and Mashadi [11].

Our aim in this paper is to introduce the notions of sectional intuitionistic
fuzzy continuous mapping, [-intuitionistic fuzzy compact sets and asymptotic
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intuitionistic fuzzy normal structure in an intuitionistic fuzzy n-normed linear
space and to prove Schauder type and Baillon and Schoneberg type fixed point
theorems [5] in an intuitionistic fuzzy n-normed linear space.

Definition 1.1 [16]. Let X be a linear space over the field F of real numbers.
A fuzzy subset N of X™ x R is called a fuzzy n-norm on X if and only if:
(N1) For all t € R with ¢t <0, N(x1,z,...,x,,t) = 0.
(N2) For all t € R with ¢t >0, N(xy,29,...,2,,t) =1 if and only if
X1, s, ..., T, are linearly dependent.
(N3) N(z1,x,..., Ty, t) is invariant under any permutation of 1, xs, ..., 2, .
(N4) For all ¢t €R with ¢ > 0, N(x1,xq,..., Ty, t) = N(x1, 29, ..., Tp, ‘t?‘), if
c#0,ceF.
(N5) For all s,t € R
N(zy, 29,y + 2,5 +1) >
min { N (z1,29, ..., 2y, ), N (x1, 22, ...,m;l,t)} )
(N6) N(z1,x9,...,2,,t) is a non-decreasing function of ¢ € Rand
tlirgo N(zy, 29, ..., xn,t) = 1.

The pair (X, N) is called a fuzzy n-normed linear space or in short f-n-NLS.

Theorem 1.2 [16]. Let (X, N) be a f-n-NLS. Assume the condition that
(N7) N(zq1,x9,...,T5,t) > 0 for all ¢ > 0 implies z1,xs,...,x, are linearly
dependent. Define ||zq,x2,...,2,||la = inf{t : N(x1,x9,...,2,,t) > a},
a € (0,1). Then {|le,...,e||o: @ € (0,1) } is an ascending family of n-norms
on X . We call these n-norms as «a-n-norms on X corresponding to the
fuzzy n-norm on X .

Definition 1.3 [17]. An intuitionistic fuzzy n-normed linear space or in short
i-f-n-NLS is an object of the form

A={(X,N(z1, 29, .00, t), M(x1, T2, ..., 1))/ (T1, T2, ..., x,) € X"}

where X is a linear space over the field F, * is a continuous t-norm, ¢ is a
continuous t-co -norm and N, M are fuzzy sets on X" x (0,00); N denotes
the degree of membership and M denotes the degree of non-membership of
(21,22, ...y p, t) € X™ X (0,00) satisfying the following conditions:

1) N(z1,x9, ...y Ty, t) + M (21, 9, ...y Ty, t) < 1.

(1, T2y ey, t) > 0.

(1,2, ..., xp,t) = 1 if and only if xy, 29, ...,x, are linearly dependent.
(21,2, ..., Ty, t) is invariant under any permutation of x1,zs, ..., x,, .
(21, T2,y vy €Ty, t) = N (21, To,y ..oy Ty, |—i|) if c£0,ceF.

(21, T2, ooy Ty 8) x N(21, 2oy ..oy ), 1) < N(21, 29, ..oy @y + 2,8+ 1)
(x1,29, ..., xp, t) : (0,00) — [0, 1] is continuous in ¢.

(1, T2y ey, t) > 0.

(1,22, ...y, t) =0 if and only if xy, 29, ...,x, are linearly dependent.
(21, T2, ..., Tp, t) is invariant under any permutation of z1,zs, ..., T, .
(1, Tay vy €T, 1) = M (21, 2o, ...y T, ﬁ), if c£0, ceF.

(21, T2y oy Ty 8) © M (21, o,y ooy ) ) > M (21,29, oy Ty + 2, s+ 1) .
(1, X9, ..., Tp, t) : (0,00) — [0, 1] is continuous in ¢.
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Remark 1.4. For convenience we denote an intuitionistic fuzzy n-normed
linear space by A = (X, N, M, *,0).

Definition 1.5 [17]. Let A be an i-f-n-NLS. Assume the condition that
(14) For all t > 0, N(xq,x2, ..., Ty, t) > 0 implies xy,zo,...,z, are linearly
dependent. Define ||zq, o, ..., Zp||la = inf{t > 0 : N(z1,29,...,2,,t) > a and
M(xy,x9,....xn,t) <1—a},a € (0,1). Then {||e,....;0||, : @ € (0,1)} is an
ascending family of n-norms on X . We call these n-norms as «-n-norms
on X corresponding to the i-f-n-NLS A.

Definition 1.6 [3]. Let (X, N) be a fuzzy normed linear space satisfying
(N7). Let X} be the first dual space of X,0 < a < 1. A sequence {z,}
in X is said to be [-fuzzy weakly convergent and converges to xy if for all
fe Xz flzn) — f(xg) as n — o0.

Definition 1.7 [3]. A subset B of X issaid to be [-fuzzy weakly compact if
every sequence {z,} in B contains a subsequence converging [-fuzzy weakly
to a point in B.

Definition 1.8 [4]. Let (X, N) be a fuzzy normed linear space satisfying
(N7) and K C X . The intersection of all [-fuzzy closed sets containing K is
called [-fuzzy closure of K and is denoted by K .

Remark 1.9 [4]. If (X, N) is a fuzzy normed linear space and K C X, then
K is closed in (X, ||e,...,e|[o) and K* C K Va € (0,1), where K denotes
the closure of K in (X, |e,...,e||,).

2 Schauder Fixed Point Theorem

Definition 2.1. Let A be an i-f-n-NLS. X is said to be level intuitionistic
fuzzy bounded ([-i-f-b) if for any o« € (0,1) 3 t(ow) > 0 such that
N(zy, 29, ..., T, t(a)) > «a and M(xy,z9,....,2p,t(a)) < 1 — « for all
(x1, 29, ..., x,) € X™.

Theorem 2.2. Let A be an i-f-n-NLS. Then X is [-intuitionistic fuzzy
bounded if and only if X is bounded with respect to ||e,...;e||, for all
a € (0,1) where ||e, ..., ||, denotes the a-n-norm of X .

Proof. First suppose that X is [-i-f-b. Then for each a € (0,1) 3 t(a) > 0
such that N(z1,x9, ..., Ty, t(a)) > « and M (z1,x9,...,2,,t(a)) < 1 — « for
all (z1,z9,...,2,) € X™. (2.1)
Now from the definition we have
l|z1, T2, ooy Tpl|a = Inf{t > 0: N(z1,29,...,2,,1) >

and M (1,22, ....,2n,t) <1—a},a € (0,1). (2.2)
From (2.1) we have, ||x1, %2, ..., Ts||la < t(a) for all (z1,x9,...,2,) € X"

= X is bounded with respect to ||e, ..., ||, .

Conversely, suppose that X is bounded with respect to ||e, ..., ||,;0 < a < 1.
Then for each a € (0,1)3t(a) such that |[|z1,x9,...,2,]|la < t(a) for all
(x1,x9, ..., xp) € X™.
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That is, ||z1, 22, ..., Tnlla < tla) < t(a) +1 for all (z1,29,...,2,) € X™.
By (2.2)N(xy,zg....,zp, t(a) + 1) > « and M(x1,xo, ..., 25, t(a) +1) <1 —«
for all (xq1,29,...,2,) € X" = X is [-i-f-b. O

Definition 2.3. Let A be an i-f-n-NLS. A subset B of X is said to be
[ -intuitionistic fuzzy closed ([-i-f-closed) if for each a € (0,1) and for any
sequence {z,} in B and z € X, lim N(zy,x9,...,Tp_1, T, — x,t) > a and

lim M(xq, 29, ..., Tp_1,2, —x,t) <1—a forall t >0=2z€ B.

n—oo

Theorem 2.4. Let A be an i-f-n-NLS and B € X . Then B is [-i-f-closed
if and only if B is closed with respect to |e, ..., e||, for each a € (0,1).

Proof. First suppose that B is [-i-f-closed. Take ap € (0,1). Let {z,} be a
sequence in B such that lim ||z1,z9, ..., Zn_1, Zp—2||a, = 0. Then for a given

e >0, 3 a positive integer N(€) such that ||z1,xs,...,Tn_1,Tn — Z||a, < €,
for all n > N(e).

= N(x1,22, ..., Tp_1,Ty, — x,€) > ap for all n > N(e).

= lim N(z1,29,...,Tn_1,T, — x,€) > ap forall t >0,

n—oo

since € is arbitrary and by condition (1) of Definition 1.3 it follows that
lim M(zy, 29, ... Tp_1, 2, — T, €) < 1 —ayp
o =z € DB.

= B is closed with respect to ||e, ..., ||,
Since 0 < ap < 1 is arbitrary, it follows that B is closed with respect to
l|o,....;0||n, 0 <x < 1.

Converse follows by conditions (1),(7) and (13) of Definition 1.3. 0

Definition 2.5. Let A be an i-f-n-NLS. A subset B of X is said to
be [-intuitionistic fuzzy compact if for any sequence {x,} and for each
a € (0,1), 3 a subsequence {z,, } of {z,} and x € B both depending
on {z,} and «a such that lim N(x,,,Zny, ..., Tn, |, Tn, — 2, 1) > «a and

k—o00
klim M (%, Tpgs ooy Tnyp_y 5 Ty — 2,1) <1 —aVit>0.
Lemma 2.6. Let A be an i-f-n-NLS satisfying (14). Then a subset B of
X is [-intuitionistic fuzzy compact if and only if B is compact with respect
to ||e, ..., ||, for each a € (0,1).

Proof. First suppose that B is [-intuitionistic fuzzy compact.

Take ap € (0,1). Let {z,} be a sequence in B. Thus 3 a subsequence
{z,,} and = in B (both depending on «g ) such that

lHm N(Zpy, Ty, ooy Ty gy Ty, — T, 1) > o and

k—oo

lm M (2, Thgy ooy Ty Ty, — 2, 8) <1 — gVt > 0.

k—o0

= for a given € > 0 with ap —e >0 and for a t >0 d a positive
integer K(e,t) such that N(Zn,, Zny, .o, Ty s Tny, — T, 1) > o — € and
M (%, Thgy ooy Ty Ty — 1) < 1T —g+ eV k> K(e, t)

= ‘xnl,xnz, ey Ty s Ty, — :UHQW6 <tVk > K(et)
= 13520 Hxnl,xm, o Ty Ty, = T = 0

= B is compact with respect to ||e, ..., ®||4, .
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Since ag € (0,1) and € > 0 are arbitrary it follows that B is compact with
respect to ||e, ..., e[|, for each a € (0,1).

Converse follows from Theorem 2.2 and 2.4. O

In what follows A = (X, Ny, My, *,0) and B = (Y, Ny, My, x,0") will
denote two intuitionistic fuzzy n-normed linear spaces, where X and Y are
linear spaces over the same real field.

Definition 2.7. Let A and B be i-f-n-NLS. A mapping T : A — B is said
to be sectional intuitionistic fuzzy continuous at x¢ = (o1, Toz, ..., Ton) € X",
if 3a € (0,1) such that for each € > 0,36 > 0 such that,
Ni(z — x0,0) > a and My(x — x0,0) <1—«

= No(T(z) — T(x0),€) > a and Mso(T(x) — T(x9),€) <1 —«, for
every x = (1,Tg,...,2,) € X™.

Lemma 2.8. Let A and B be i-f-n-NLS satisfying (14). Then a mapping
T : A — B is sectional intuitionistic fuzzy continuous if and only if
T:(X,|e,...,8||L) — (Y,]|e,...,e||?) is continuous for some « € (0,1).

Proof. First suppose that T : A — B is sectional intuitionistic fuzzy
continuous. Thus V y € X" Jap (say) € (0,1) such that for each
e>0, 3 0>0 and Ny(x—vy,d) > ap and Mi(x —y,0) <1—ay
= No(T(x)=T(y),€) > apg and My(T(x)—T(y),e) < 1—ayVx € X"

Choose 1y such that d; =6 —ng > 0. Let [lz —yl|}, <0 —m = d1.
Then ||z —yl|ls, <d—m <0

= Ni(z —y,0) > ap and Mi(z —y,0) <1—ayp

= No(T(x) —T(y),€) > a9 and Mo(T(x) —T(y),e) <1—ap

= |IT(z) = TW)lla, <.
Thus T is continuous with respect to ||e, ..., e[|}, and [, ... e[[2 .
Next let T be continuous with respect to ||e, ..., e[|} and [e, ..., e|[2 . Thus
Vy € X" and € > 036 > 0 such that ||z —y||}, <0 = [|T(z)-T(y)|Z, < 5.
Let Ny(z —y,0) > oo and My(z —y,0) <1 —ag. Then [lz —yl|}, <0

(@) - TR, < & <

= No(T'(z) — T(y),€) > ap and Mo(T(x) —T(y),¢e) < 1 — ay.
Therefore Ny(z —y,d) > ap and My(z —y,0) <1 —ayp

= No(T'(x) — T(y),€) > ap and My(T(x) —T(y),e) < 1— ay.
This completes the proof. O

Theorem 2.9. (Schauder fixed point theorem). Let K be a non-empty
convex, [-intuitionistic fuzzy compact subset of an i-f-n-NLS A satisfying
(14) and T : K — K be sectional intuitionistic fuzzy continuous. Then T
has a fixed point.

Proof. Since A satisfies (14), (X, ||e, ..., ®||,) is an «-n-normed linear space.
As K is a [-intuitionistic fuzzy compact subset of X , K is a compact subset
of (X,|le,...,e||,) for each o € (0,1) by Lemma 2.6.

Again since T : K — K is sectional intuitionistic fuzzy continuous 3 ayq (say)
€ (0,1) such that T': K — K is continuous with respect to (X, |e, ..., ®||4,)
by Lemma 2.8.
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Hence it follows that K is a non-empty, convex and compact subset of the
n-normed linear space (X, ||e,...,0||o,) and T : K — K is a continuous
mapping. So by Schauder fixed point theorem [18] it follows that 7' has a
fixed point. O

We also give another version of Schauder fixed point theorem in i-f-n-NLS.

Theorem 2.10. Let K be a non-empty, [-i-f-closed, convex subset of an
i-f-n-NLS A satisfying (14) and let 7' : K — K be sectional intuitionistic
fuzzy continuous with 7'(K) being [-intuitionistic fuzzy compact.Then T has
a fixed point in K .

Proof. Since A satisfies (14) it follows from Theorem 2.6 of [17] that
(X, ||e,...,®||n) is an a-n-NLS. Again since K is [-i-f-closed, K is closed
with respect to |le,...,e||, for each a € (0,1) (by Theorem 2.4). Now
T : K — K is sectional intuitionistic fuzzy continuous.
Thus Jag (say) € (0,1) such that T': K — K is continuous with respect to
[|o, ..., ®||ag -
Also since T(K) is [-intuitionistic fuzzy compact by Lemma 2.6 T(K) is
compact with respect to ||e, ..., ||, for each a € (0,1).
In particular T(K) is compact in (X, ||e, ..., ®||a,) -
Also from Remark 1.9 T(K) is closed in (X, ||e, ..., ®||o,) and T(K)* C T(K)
where T(K)® is the closure of T(K) in (X, |e, ..., ®||a,)
So T(K)® is compact in (X, |[e,...,||a,) -

Thus K is a non-empty closed, convex subset of a n-normed linear space
(X,]]e,...,||la,) and T : K — K is continuous with T(K)* compact.

Therefore by Schauder fixed point theorem [18] it follows that 7" has a fixed
point. O

3 Asymptotic Intuitionistic Fuzzy Normal
Structure

In this section we introduce the idea of asymptotic intuitionistic fuzzy normal

structure and establish a Baillon and Schoneberg type fixed point theorem in

i-f-n -NLS.

Definition 3.1. Let A be an i-f-n-NLS and K"(# ¢) C X",

K'=Kx..x K, K CX. We define the intuitionistic fuzzy diameter of
————

K" as !

sup {inf{t > 0: N(u; — v1,us — Vg, ..., Uy, — U, t) > «,
a€e(0,1)

M (uy — vy, ug — Vo, ..Uy — Up, t) < 1—a for all u = (ug,us, ..., uy),
v = (v1,09,...,v,) € K™ }}(or) simply

sup {inf{t > 0: N(u—wv,t) > a,M(u —v,t) <1 —q, for all u,v € K"}}
a€e(0,1)

and denote it as f-J§(K").
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Remark 3.2. Let A be an i-f-n-NLS satisfying (14) and K™ C X™. Let
€T = (33'1,1'2, "'7$n)7y = (yhy% 7yn) € K". Then
sup{||z — y|| : z,y € K"} = sup ||x1 — 1,22 — Y2, ..., Tp, — Yn||a is denoted

a€e(0,1)
as a-0(K").

Theorem 3.3. Let A be an i-f-n-NLS satisfying (14) and K" C X™. Then
f-0(K") = sup {a-6(K")}.

a€e(0,1)
Proof. If K is singleton then clearly a-d6(K") = f-6(K") = 0 for all
€ (0,1). Assume that K is not singleton. Now k > f-6(K™)
= k> sup {inf{t >0: N(u—v,t) > a,M(u—v,t) <1—«

a€e(0,1)
for all u,v € K" }}

= Nu—v,k) >a, M(u—v,k) <1—a forall u,v e K", a € (0,1)
= Nu—v,k)=1,M(u—v,k)=0 for all u,ve K"
= ||lu —v||, <k forall u,v € K™ and for all a € (0,1)
= sup{|ju — ||, : u,v € K"} <k for all a € (0,1)
= a-§(K") <k for all o € (0,1)
= f-0(K") > a-6(K") for all « € (0,1)
= f-0(K™) > sup {a-6(K™)} (3.1)

a€e(0,1)
Also f-0(K™) >k
= sup {inf{t > 0: N(u—wv,t) > a,M(u —v,t) < 1—a for all
a€e(0,1)
u,v € K"} >k
= Jag € (0,1) such that inf{t > 0: N(u—wv,t) > ay,
Mu—v,t) <1—ap, forall u,ve K"} >k
= Jug, vy € K™ such that N(ug— v, k) < ag, M(ug —vg, k) > 1—ayp
(3.2)
Now by (3.2)
|uo — voll,, = inf{t > 0: N(ug —vo,t) > g, M(ug —vo,t) <1 —ao} > k.
So ag-d(K") = sup{|lu — v, :u,v €
Thus sup {a-0(K™)} > ap-0(K™) >k

ae(0,1)
= sup {a-0(K™)} >k
a€e(0,1)
= sup {a-0(K™)} > f-d(K™) (3.3)
a€e(0,1)
From (3.1) and (3.3) we get f-d0(K™) = sup {a-0(K")}. O

a€e(0,1)

Definition 3.4. Let A be an i-f-n-NLS satisfying (14). A mapping
T:A— A is said to be intuitionistic fuzzy non-expansive mapping if
N(T(z) =T(y),t) 2 N(z —y,t) and M(T'(z) —T(y),t) = M(z —y,t)
Ve,ye X" VteR.

Definition 3.5. Let A be an i-f-n-NLS satisfying (14). A convex subset
K" C X™ where K" = K X ... x K is said to have asymptotic intuitionistic
—_—

n
fuzzy normal structure if for any [-intuitionistic fuzzy bounded convex subset
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H™ of K™ and each sequence {z,} in H™ for which
lim N(z1,29,...,%, — Tpe1,t) =1 and

n—oo

lim M(xq1, 29, ..., Tp — Tpy1,t) =0V E >0, 29 € H" such that

sup {sup{inf{inf{t > 0: N(z1, 22, ..., x5 — To,t) > a and
ac(0,1) >0 k27

M(‘rla L2, ..., T — Xo, t) <1- Oé}}}} <f- 5(Hn)
where f - §(H™) denotes the intuitionistic fuzzy diameter of H™.

Proposition 3.6. Let A be an i-f-n-NLS satisfying (14) and {z,}

be a sequence in X. Then lim N(zy,9,...,2, —2,t) = 1 and
lim M (zy,x9,...,x, —2,t) =0Vt >0 if and only if
lim ||z, 29,....2n — Z|la = OV a € (0,1) where ||e,...;0||, denotes the

corresponding «-n-norm of N .

Proof. Let {z,} be a sequence in X such that =, —» = (w.r.t N ). Thus
lim N(zy,z9,...,2, —x,t) =1 and lim M(zy,z9,...,x, —x,t) =0V >0.

n—oo n—oo

Choose 0 < aw < 1. Then 3 a positive integer ny(a,t) such that
N(zy,x9,...; T, —x,t) > o and
M(zy, 29, ...;x, —x,t) <1 —aVn>ng(a,t) (3.4)
By definition ||z1, 22, ..., Tp||a = inf{t > 0: N(x1,z9,...,x,,t) > a and
M(xy,x9,...;xn,t) < 1—a} (3.5)
Thus from (3.4) it follows that ||z1,x2,..., 2, — z||a <tV 1 > ng(a,t).
Since t > 0 is arbitrary it follows that ||x1,22,....,2, — z||lo — 0 as
n—ooVae(0,1).
Conversely suppose that, ||z1,29,....,2, — z||la — 0 as n — coVa € (0,1).
Then for o € (0,1) and € > 0,3 a positive integer ng(c,€) such that
|21, 2y ooy Ty — 2|0 < €V 1 > ng(a, €).
From (3.5) we have
€ > ||z1, 22y oy Ty — x||o = Inf{t > 0: N(xy,29,...,2, —x,t) > a and
M(x1, 29, ...;x, —x,t) < 1—a}Vn>ngla,e).
= 3t, > 0,e > t, >0 such that N(zq,2,...,x, — z,t,) > a and
M(zy, 29, ...ty — 2, t,) < 1 —aVn>ng(a,e).
= N(z1,x9,...,2, — z,€) > a and
M(zy, 29, ...;x, —x,6) <1 —aV¥Vn>ng(ae).
= lim N(zy,x9,...,x, — z,€) > « and

n—oo

lim M(zq,x9,....T, —2,€) < 1 —«
= limn]v?oxl,xg, Xy —x,€) =1 and
n_)ocljim M(xy, 29, ...,2, —x,€) =0, since o € (0,1) is arbitrary
=z, i (w.r.t N). This completes the proof. O

Lemma 3.7. If a convex subset K" of an i-f-n-NLS A satisfying (14) has
asymptotic intuitionistic fuzzy normal structure then Jaq (say) € (0,1) such
that K™ has asymptotic normal structure with respect to ||e, ..., ®||,, where
||e,...,®]|o isan a-n-norm (0 < o < 1) corresponding to the i-f-n-NLS A.

Proof. Since A is an i-f-n-NLS it follows that (X, ||e, ..., ®||,) is a n-normed
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linear space for each a € (0,1).

Suppose K™ has asymptotic intuitionistic fuzzy normal structure. Let H™
be an [-intuitionistic fuzzy bounded convex subset of K" and {z,} be a
sequence in H™ such that lim N(zy,zs,...,2, —x,t) =1 and

lim M (zy,x9,...;x, —2,t) =0Vt >0.
We know that, H™ is [-intuitionistic fuzzy bounded if and only if H" is

bounded with respect to ||e, ..., ||, for each a € (0,1) by Theorem 2.2.
Hence lim N(zy,x9,...,x, —z,t) =1 and

lim M(xy,x9,...,2, —2,t) = 0V ¢ > 0 if and only if

n—oo

l|z1, 2y ooy Ty — Z|]a — 0 as n — ooV € (0,1) by Proposition 3.6.
Since K™ has asymptotic intuitionistic fuzzy normal structure 4 zy € H"
such that

sup {sup{inf{inf{t > 0: N(z1, 29, ...z — zo,t) > « and
ac(0,1) >0 k=27

M(xy, x9,..x), — x0,t) <1 —a}}}} <f-5(H").

Choose s > 0 such that

sup {sup{ir;ﬁ{inf{t > 0: N(xq,x9,...x5 — T, t) > a and

ae(0,1) s>0
M (1,29, .. — 20, 1) < 1—a}}}} <r <f-5(H")(3.6)
Now
sup {sup{inf{inf{t > 0: N(z1,xs,...2x — xo,t) > a and
a€(0,1) >0 k=s

M(z1, z2,..x — x0,t) <1 —a}}t} <r

= Sup{]i€r>1f{|\x1,x27 v — Tollat} <TrVae(0,1)
s>0 RZS
= klim ||z1, 22y .o, Tk — Tolla <7V a € (0,1)

Now from (3.6) we have

klirn |21, Ty oy T — Tol]a <T-0(H™)V a € (0,1)
= klim |21, 22, .., Tk — Xolla < sup {a —d(H™)}Vae (0,1)
0 a€e(0,1)
= Joy say € (0,1) such that
klim l|z1, To, ooy Tk — Xol|a < 9 — O(H™) Vv € (0,1)

(le) kh—>nc}o ||$1,Zl?2, vy T — $O||a < Qg — 5(Hn)

This implies that K™ has asymptotic normal structure with respect to
[lo, .., ®f]a- O

Theorem 3.8. (Baillon and Schoneberg type fixed point theorem) Let A be
an i-f- n -NLS satisfying (14). Let K™ be a non-empty [-intuitionistic weakly
compact convex subset of X" having asymptotic intuitionistic fuzzy normal
structure and 7' : K™ — K" be an intuitionistic fuzzy non-expansive mapping.
Then T has a fixed point.

Proof. Follows directly from Lemma 3.7. O
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4 Open Problem

We suggest the following open problems for further research.

1. Introduce the concept of random fuzzy n-normed linear space and study
its properties.

2. Construct a-mn-norms in random fuzzy n-normed linear space and study

its properties.

3. Establish the conditions under which fixed point theorems hold in random
fuzzy n-normed linear space.
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