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ABSTRACT. In the present paper, considering the fuzzy normed linear
space (X, N) defined by Bag and Samanta. We construct a fuzzy topology
on this space and show that fuzzy normed linear space (X, N) equipped
with this fuzzy topology is not topological vector space. So, we define
another fuzzy topology on fuzzy normed linear spaces and provide that
(X, N) equipped with this topology is a locally convex topological vector
space.
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1. INTRODUCTION

The notion of fuzzy norm on a linear space was first introduced by Katrasas [12].
Feblin [7] gave an idea of a fuzzy norm on a linear space whose associated metric is
Kalva type [10]. Cheng and Menderson [4] considered a fuzzy norm on a linear space
whose associated metric is Kramosil and Michalek type [11]. Felbin [7] definition of
a fuzzy norm of a linear operator between two fuzzy normed spaces was generalized
by Xiao and Zhu [13]. Bag and Samanta [3] introduced a notion of boundedness
of a linear operator between fuzzy normed spaces, and studied the relation between
fuzzy continuity and fuzzy boundedness. They also considered fuzzy bounded linear
functionals, the concept of fuzzy dual spaces, and established some fundamental
theorems in the area of fuzzy functional analysis. Furthermore, Golet [8] generalized
the definition of fuzzy normed linear space and studied some properties of this space.
In [5], Das and Das define a fuzzy topology on the fuzzy normed linear space defined
by Felbin and study some basic properties of this fuzzy topology. After that, Fang
[6] show that X with this topology is not topological vector space and modifies
the fuzzy topology and proved some results. Also, Xu and Fang define another
fuzzy topological space and study these spaces [14]. This concept has been used
in developing fuzzy functional analysis and its applications and a large number of
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papers by different authors have been published (see [2, 9]).

In this paper, we define a fuzzy topology on fuzzy normed linear space defined by
Bag and Samanta and study some properties of this fuzzy topology. It is shown that
(X,7n) is not topological vector space. So, we define a fuzzy topology 74 coarser
than a fuzzy topology 7 and show that (X, 7% ) is a locally convex topological vector
space.

2. PRELIMINARIES

We give below some basic preliminaries required for this paper.

Definition 2.1 ([1]). Let X be a linear space over R (real number). Let N be A
fuzzy subset of X x R such that for all z,u € X and ¢ € R:

(N1) N(z,t) =0 for all t <0,

(N2) z —O if and only if N(z,t) =1 for all t > 0,

(N3) If ¢ # 0 then N(cx,t) = N(x,t/|c|) for all t € R,

(N4) N(z +u,s+1t) >min{N(x,s), N(u,t)} for all s,t € R,

(v

5) N(z,.) is a nondecreasing function of R and tlim N(z,t)=1.
— 00

Then N is called a fuzzy norm on X.
We assume that
(N6) N(z,t) > 0 for all £ > 0 implies z = 0,
(N7) For x # 0, N(z,.) is a continuous function of R and strictly increasing on the
subset {t:0 < N(z,t) <1} of R.

Definition 2.2 ([3]). Let (X, N, N*) be a fuzzy normed linear space.
i) A sequence {z,} C X is said to converge to x € X, if lim N(z, — z,t) = 1, for

n—roo
all £ > 0.
ii) A sequence {z,} C X is called Cauchy, if lim N(z,—xzp,t) =1, forallt > 0.

n,m— oo

Definition 2.3 ([3]). Let (X, N7) and (Y, N2) be fuzzy normed linear spaces. A
function f: X — Y is said to be fuzzy continuous at x € X, if for given € > 0 and
a € (0,1) there exist 6 > 0 and 8 € (0,1) such that Ny(z — y,d) > ( implies that
No(f(x) — f(y),€) > o, forall y € X.

Definition 2.4 ([5]). A fuzzy subset p of a vector space X is said to be convex if
wlkz + (1 — k)y) > min(p(z), p(y)), for all z,y € X and k € [0, 1].

Definition 2.5 ([6]). Let X be a vector space over the field K (K = R or C),
A, B € I¥ and t € K where IX = {F : F: X — [0,1] is a function}. Then A+ B
and tA are defined by

(A4 B)(z) = sup (A(u) A B(v))

utv=x

(tA)(z) = Az/t), t#0,
sup A(y) , ==0

640
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Definition 2.6 ([5]). A fuzzy topology on a set X is a family 7 of fuzzy subsets of
X satisfying the following;:

(i) The fuzzy subsets 1 and 0 are in T,

(ii) 7 is closed under finite intersection of fuzzy subsets,

(iii) 7 is closed under arbitrary union of fuzzy subsets.

The pair (X, 7) is called a fuzzy topological space.

Definition 2.7 ([5]). A fuzzy set p in a fuzzy topological space (X, 7) is called a
neighborhood of a point z € X if and only if there is p in 7 such that p C p and

p(x) = p(x) > 0.

Definition 2.8 ([5]). Let (X, 7) be a fuzzy topological space. A sequence {x,} in
X is said to converge to a point z and is denoted by hm x, = z if for every open

neighborhood 1 of x, there exists N € N such that ,u(xn) >0 for all n > N.

Definition 2.9 ([5]). Let (X, 1) and (Y, 72) be fuzzy topological spaces. A function
f: X — Y is called fuzzy continuous at some point € X if and only if f~!(u) is
a neighborhood of z for each neighborhood u of f(x). f is called fuzzy continuous
if f is fuzzy continuous at every x € X. This is equivalent to inverse of every fuzzy
open subset of Y is fuzzy open in X.

Definition 2.10 ([5]). A fuzzy topological space (X, 7) is said to be fuzzy Hausdorff
if for z,y € X and = # y there exist n, u € 7 with p(z) =n(y) =1l and nNu = 2.

Definition 2.11 ([6]). A stratified fuzzy topology 7 on a vector space X is said to
be an fuzzy vector topology, if the following two mappings

fXxX—X, (z,y) —z+yand g: Kx X — X, (t,2) — tz,

are continuous, where K is equipped with the fuzzy topology induced by the usual
topology and X x X and K x X are equipped with the corresponding product fuzzy
topologies. A vector space X with an fuzzy vector topology 7, denoted by (X, 7) is
called an fuzzy topological vector space (FTVS).

Definition 2.12 ([6]). Let (X,7) be an fuzzy topological space and z, € Pt(IX).
(i) A fuzzy set U on X is called Q-neighborhood of z, iff there exists G € 7 such
that z,€G C U.

(if) A family 8, of Q-neighborhoods of z, is called a Q-neighborhood base of z,
iff for every Q-neighborhood A of z,, there exists U € i, such that U C A.

Definition 2.13 ([6]). An fuzzy topological vector space (X,7) is said to be of
QL-type, if there exists a family 4 of fuzzy sets on X such that for each « € (0, 1],
U ={UNr:Uel, re(1—aol]}
is a Q-neighborhood base of 0, in (X, 7). The family 4 is called a Q-prebase for 7.
Theorem 2.14 ([0]). Let (X, 7) be a fuzzy topological space, U € I* and x € X.

Then U is a neighborhood of = if and only if U is a @Q-neighborhood of x,, for each
e(1-U(x),1].

Theorem 2.15 ([6]). Let (X, 7) be a fuzzy topological vector spaces. Then
(i) U is an (open) Q-neighborhood of Oy, iff x + U is an (open) Q-neighborhood of
641
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Ty, where x € X.
(i) U is an (open) Q-neighborhood of . iff tU is an (open) Q-neighborhood of (tx)e,,
where t € K, t # 0.

Lemma 2.16 ([6]). Let T be a stratified fuzzy topology on a vector space X. Then
(i) the mapping f (addition) is continuous iff for every fuzzy point (x,y)q in X x X
and every @Q-neighborhood W of (x + y)a, there exist a Q-neighborhood U of x, and
a Q-neighborhood V' of y,, such that U +V C W,

(i) the mapping g (scalar multiplication) is continuous iff for every fuzzy point (t, )4
in K x X and every Q-neighborhood W of (tx),, there exist a Q-neighborhood U of
Zo and 6 > 0 such that sU C W for all s € K with |s — t] <.

Lemma 2.17 ([0]). Let (X,7) be an FTVS and Y, a Q-neighborhood base of 04 in
X, a €(0,1]. Then the following conclusions hold

(i) If U € Uy, or U =r, where r € (1 — «, 1], then there exists ag € (0, ) such that
for each p € [a, 1] there is a V € Y, such that V C U,

(ii) If U,V € U,, then there exists W € U, such that W CUNV,

(i11) If U € U, then there exists V € U, such that V+V C U,

() If U € Uy, then there exists V € U, such that tV C U for allt € K with |t| <1,
(v) If U € U, and x € X, there exists X > 0 such that x,ENU.

Conversely, let X be a vector space over K such that every o € (0,1] has a family
o of fuzzy sets on X satisfying the conditions (i)-(v), then there exists a unique
fuzzy topology 7 on X such that (X, T) is an FTVS and 8, is a Q-neighborhood base
of 0.

Definition 2.18 ([6]). An fuzzy topological vector space (X, 7) is said to be locally
convex, if for each a € (0, 1], there is a base of Q-neighborhoods of 0, consisting of
convex fuzzy sets.

3. Fuzzy ToroLOGY

Definition 3.1. Let (X, N) be a fuzzy normed linear space and let x € X, a € (0,1)
and € > 0 the fuzzy set p,(z,€) defined in X by

o (2, €)() :{ I-e s Ne—yg>a

is said to be an a-open sphere in X.
Example 3.2. Let (X, |.||) be a normed space. We define

_ft/t+zl) 5 t>0,zeX
N(x’t)_{o . t<0, 7€ X.

Then (X, N) is a fuzzy normed linear space such that N satisfying (N7). By Defi-
nition 3.1, we have
_f1-a , [z—yl[<(1-a)a)e
o, €)(y) = { 0 ,  o.aw.
is a a-open sphere in X.

Definition 3.3. Fuzzy set p € IX is called N-open if for p(x) > 0, there exists
€ > 0 such that uq(x,€) C p, for some a € (0,1).
642
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Theorem 3.4. Let (X, N) be a fuzzy normed linear space. Then a family
N ={pneI* :puis N— open}
is a fuzzy topology on X.

Proof. (i) We have 1(x) = 1, for all z € X. So ps(x,e) C 1, for all € > 0 and
€ (0,1). Hence 1 € 7. Since 0(z) =0, for all z € X. Thus 0 € 7.

(ii) Let p1, p2 € 7 and (p1 Npz)(z) > 0. We have py(z) > 0 and po(z) > 0. So there

exist ay, s € (0,1) and €1,e5 > 0 such that pe, (x,€1) C p1 and pg, (2, €2) C po.

Suppose that o = max{aj,as} and ¢ = min{er,e2}. If N(z — y,e) > « then

N(x —y,e1) > N(z —y,e) > a > a1 and N(x — y,e2) > N(z —y,€) > a > .

Thus pa(z,€)(y) = 1 —a < 1—a1 = po,(z,€)(y) and pa(z,e)(y) =1 -a <

1 — g = o, (z,€62)(y). Therefore py(x,€) C i, (z,€1) and pa(x,€) C pa,(x, €2).

Hence po (2, €) C tia, (€, €1) N fa, (X, €2) C pg Np2. So g Npg € 7.

(iii) Let {p;} € 7 and |, ps(x) > 0. Then there exists o such that s, (z) > 0. So

there exist e > 0 and « € (0, 1) such that p,(z,€) C ;.. Therefore po(z,€) C U, ti-

Hence J, p1i € 7.

Thus 7 is a fuzzy topology on X. 0

Theorem 3.5. Let (X, N) be a fuzzy normed linear space such that N satisfying
(N7). Then a-open sphere is a N-open set, for all o € (0,1).

Proof. Let © € X, e > 0 and « € (0,1). Suppose that p,(x,€)(y) > 0. Therefore
N(x —y,€) > a. Assume that 0 < a < oy < N(z —y,€). By (NT), we obtain that
there exists 0 < ¢ < e such that N(x—y,t) > a;. Let 6 = e—t > 0 and pq, (y,0)(2) >
0. Hence N(y—=z,0) > ay. Thus N(z—z,€) > min{N(y—=2,6), N(z—y,t)} > a1 > a.
S0 pia, (4,0)(2) = 1—ay < 1—a = po(x,€)(2). Therefore pa, (y,0) C pa(z,€). Hence
to(z,€) is a fuzzy open set in (X, 7y). O

Theorem 3.6. Let (X, N) be a fuzzy normed linear space. Then a-open sphere is
a fuzzy convex set, for all a € (0,1).

Proof. Let x € X, e > 0 and a € (0,1). Assume that y,z € X and k € [0,1]. We
have
N(z = (ky+ (1 —k)z),e) = min{N(k(z —y),ke), N((1 - k)(z —2), (1 —k)e)}
= min{N(z —y,¢), N((z — 2),¢)}.

Hence fio (2, €)(ky + (1 — k)2z) = min(pa(z, €)(y), pa(z, €)(2)). Thus pa(z,€) is a
fuzzy convex set. g

Theorem 3.7. Let (X, N) be a fuzzy normed linear space such that N satisfying
(NT7). Also, let {zp,} C X and x € X. Then {z,} converges to = in (X, N) if and
only if {xn} converges to z in (X, 7n).

Proof. let x, — x in fuzzy normed linear space (X, N). Hence lim N(z, —
n—oo

x,t) = 1, for all ¢ > 0. Suppose that p is a fuzzy open subset of (X,7y) and
p(x) > 0. Then there exist € > 0 and « € (0,1) such that p,(x,e) C p. We have
lim N(z, —z,e) = 1. Thus there exists N > 0 such that N(z, — z,€) > a, for all

n—oo

n> N. So po(x,€)(xz,) =1—a >0, for all n > N. By Theorem 3.5, z, — x in
643
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(X, TN).

let x,, — « in fuzzy topological space (X, 7). Assume that t > 0 and 0 < € < 1.

We have p1_(x,t)(z) = € > 0. Then there exists N € N such that pu1_(x,t)(z,) >

0, for all n > N. Therefore N(x,, —z,t) > 1 —¢, for all n > N. Hence lim N(z, —
n—oo

x,t) = 1. Thus 2, — « in (X, N). O

Theorem 3.8. Let (X, Ny) and (Y, Na) be fuzzy normed linear spaces such that Ny
and Ny satisfying (N7). Then f : (X,7n,) — (Y, 7Tn,) is fuzzy continuous at a
point if and only if f: (X, N1) — (Y, Na) is fuzzy continuous at thatl point.

Proof. Let f: (X, N1) — (Y, N2) be fuzzy continuous at € X. Suppose that 4 is a
fuzzy open subset of (Y, 7y,) and p(f(z)) > 0. Then there exist € > 0 and o € (0,1)
such that po(f(x),e) € p. Since f : (X,N1) — (Y, Na) is fuzzy continuous at
x € X, there exist 8y € (0,1) and 6 > 0 such that Ny(z — y,d) > By implies that
No(f(z) = f(y),e) > a, for all y € X. Let 8 = max{fo,a} and ug(x,€)(y) > 0.
Hence Ni(z — y,0) > 8 > fo, this implies that Na(f(x) — f(y),€) > a. Therefore
e (F(2), () = 1 — . Hence ua(z,6)(y) = 1— B < 1 —a = ol f(2), )(f(9)) <
p(f(y) = f~(w)(y). Thus ps(z,8) C f~H(u). So f~(p) is a neighborhood of z.
Hence f: (X,7n,) — (Y, 7n,) is fuzzy continuous at x.

Conversely, let f : (X,7n,) — (Y,7n,) is fuzzy continuous at x. Suppose that
e>0and a € (0,1). We have pqo(f(2),€)(f(x)) > 0. Since f : (X, 7n,) — (Y, 7n,)
is fuzzy continuous at z it follows that f~!(ua(f(x),€)) is a neighborhood of x. So
there is p in 7, such that p C f~ (o (f(2),€)) and p(z) = fF~ (o (f(2),€))(z) > 0.
Hence there exist § > 0 and 8 € (0,1) such that pg(zr,d) C p. Assume that
Nu(z—9,8) > 5. Therefore 0 < pis(2,6)(y) = 1 - B < p(y) < f~ (a(£(2), )(y) =
ta(f(2),€)(f(y)). Hence Nao(f(x) — f(y),€) > a. Thus f : (X,Nl) (Y, Ny) is
fuzzy continuous at x. O

Theorem 3.9. Let (X, N) be fuzzy normed linear space such that N satisfying (N7).
Then the fuzzy topological space (X, Tn) is fuzzy Hausdorff.

Proof. Let z,y € X and x # y. By (N2), there exists ty > 0 such that N(z—y,ty) <
1. Assume that « € (0,1) and N(z — y,t9) < a. We define the fuzzy sets p and p
on X as follows:

1 , Z==
nz) = { to(z,t0/2)(2) , ow.,
and

1 , 2=y

p(Z)—{ ta(y,t0/2)(2) , ow.,
It is claer that p and p are open and p(z) = 1 = p(y). f pNp # &. Then
there exists g € X such that (N p)(xo) > 0. Hence pq(x,to/2)(x0) > 0 and
to (Y, to/2)(x0) > 0. Thus N(x — x9,t0/2) > o and N(y — xo,t0/2) > «. Therefore
N(xz —y,to) > min{N(z — zo,t0/2), N(y — x0,t0/2)} > «, this is a contradiction.
Hence pi(x,t0/2) Nu1(y,to/2) = @. So (X, 7n) is fuzzy Hausdorff. O

Lemma 3.10. Let (X, N) be fuzzy normed linear space and x € X, o € (0,1) and
€ > 0. Then
pa(z,€) = (T + Ua,e) N(l-a),
644
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where Uy e = {z € X : N(z,€) > a}.

Proof. Let x € X, o € (0,1) and € > 0. Suppose that p,(z,€)(y) = 1 — a. Hence
Ny —z,¢) > a. Thusy —x € Uye. Soy € (x + Uq,e). Therefore ((z + Uye) N
(1—a))(y) =1 — a. Similarly, if ps (2, €)(y) = 0 then ((z 4+ Ua,) N (1 —a))(y) = 0.
Hence po(z,€) = (v 4+ Uqp,e) N (L — a). O

Theorem 3.11. Let (X,N) be fuzzy normed linear space such that N satisfying
(NT7). Then

(i) the mapping [ : (X, 78) X (X, 7n) — (X, 7N), (z,y) — z + y, is continuous,
(i) the mapping g : R x (X,7n) — (X, 7n), (t,2) — tx, is not continuous.

Proof. (i) Let xo,yo € X and ag € (0,1). Suppose that W is a Q-neighborhood of
(%0 + Y0)ay, then there exists p € 7y such that (zg + yo)a, € € W. Hence there
exist € > 0 and «a € (0,1) such that pq(xg+yo,€) € u C W. We have N(z+y,€) >
min{N(z,€e/2), N(y,€/2)}, for all z,y € X. Thus Uy /2 + Uq /2 € Uq,c. Therefore
(.170 + Ua,e/2) —+ (yO + Ua,e/Q) c (.TO + yO) + Ua,e- Hence (xO + Ua,5/2) N (1_704) +
(o + Ua,es2) N (L=a) C ((xo + yo) + Ua,e) N (1= ). By Lemma 3.10, we obtain
that f1a(z0,€/2) + pa (Yo, €/2) C pa(@o + yo,€) € W.

If & < «p, then it is easy to see that ue(zo,€/2), pa(y,€/2) are the open Q-
neighborhoods of z¢,, and yo,,, respectively.

If @ > a, we define the fuzzy sets A and B on X as follows:

15} z=z
A(z) = ’
(2) { Hal@o,€/2)(z) o,
and
B ;o 2=y
B fr—
(2) { Hal@0,¢/2)(z) , o,
where 8 = p(xo + yo) > 1 — ap. It is claer that A and B are open Q-neighborhoods
of 294, and yo,,, respectively, and A+ B C y € W. By Lemma 2.16, the addition
is continuous.
(ii) Let (to,x0) € R x X, & # 0 and oy € (0,1). Assume that «, 5 € (0,1) and
a<1—ay< B. We define a fuzzy set u on X by
, 2 =r1ox
wz) = { ’ o

a , ow..

Hence p is a open Q-neighborhood of (tozo)a,. If U is a Q-neighborhood zg,,,
then (to + 8)U € p, for all 6 > 0. By Lemma 2.16, the scalar multiplication is not
continuous. O

Definition 3.12. Let (X, N) be fuzzy normed linear space. A fuzzy set p on X is
said to be N-linearly open if for every € supp and a € (1 — p(x),1), there exists
€ > 0 such that po(x,€) C p.

Theorem 3.13. Let (X, N) be a fuzzy normed linear space. Then a family
= {p € I* : pis N — linearly open}
s a fuzzy topology on X.

Proof. The proof is similar to proof of Theorem 3.4. O
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Theorem 3.14. Let (X, N) be a fuzzy normed linear space such that N satisfying
(N7). Then a-open sphere is a N -linearly open, for all e € (0,1).

Proof. The proof is similar to proof of Theorem 3.5. O

Theorem 3.15. Let (X, N) be a fuzzy normed linear space such that N satisfying
(N7) and (X, 7n) be a fuzzy topological space generated by the fuzzy norm N. Also,
let {xp,} C X and x € X. Then {z,} converges to = in (X, N) if and only if {x,}
converges to x in (X, T5).

Proof. The proof is similar to proof of Theorem 3.7. O

Theorem 3.16. Let (X, N1) and (Y, N2) be fuzzy normed linear spaces such that Ny
and Ny satisfying (N7) and (X,7n,), (y,7n,) be fuzzy topological spaces generated
by the fuzzy norms Ny and Ny respectively. Then f: (X, 7x,) — (Y, 7R,) is fuzzy
continuous at a point if and only if f : (X,N1) — (Y, Na) is fuzzy continuous at
that point.

Proof. The proof is similar to proof of Theorem 3.8. d

Theorem 3.17. Let (X, N) be a fuzzy normed linear space such that N satisfying
(NT7). Then (X, 7%) is a locally convex FTVS and for every o € (0,1),

U ={UpN(1 =) :e>0,8€ (0,0)} = {pp(0,¢) : € > 0,8 € (0,a)}

is a Q-neighborhood base of On, where Uy = {2z € X : N(z,¢) > a}.

Proof. First, we show that {l, satisfies conditions (1)OC6(v) of Lemma 2.17, for all
a € (0,1).

(i) Let U = UgenN (1 —P) € Uy. We have 0 < 8 < . So there exists ag € (0, @)
such that 8 < ap. Hence V.=Ug N (1— ) € U, and V C U, for all p € [ap, 1].
Let U = r with r € (1 — «,1). Then there exists ag € (0, «) such that r > 1 — «p.
SoV =U_peN(r)eidh, and V CU, for all u € [, 1].

(ii) Let Upy,e; N (1 — B1),UBy e, N (1 — B2) € Uy. Suppose that € = min{e;, ez} and

B =max{B1, B2}. Hence Ug .N(1 — ) € Uy and Ug .N(1 — 5) C (Up,,,N(1 — B1))N
(U,32762 N (1 — ﬁ2))

(iii) Let Let Ug N (1 — B) € Uy. Since N(x +y,€) > min{N(x,€/2), N(y,€e/2)}, for
all z,y € X, it follows that Ug /o N (1 =) € Uy and Ug o N (1 =) + Ug /o N
(1= ) C Us. N (1—5)

(iv) Let Ug,cN(1 — By € Uy. We have N(z/t,€) = N(z,[t|le) < N(x,¢), for all z € X
and all ¢ € R with 0 < |¢| < 1. Therefore t(Ug, N (1 —B)) C Ug,N (1 — B), for all
t € R with [t| < 1.

(v) Let Ug. N (1 —B) € 4y and = € X. By (N5), we have lim N(z,t) = 1. Thus

t—>o0

there exists ¢t > 0 such that N(z,te) > 5. So (Ug,N (1 — B))(x/t) = ug(0,€)(z/t) =

1—8>1—a. Hence z,€t(Ug, N (1 — B)).

By Lemma 2.17, there exists a unique fuzzy topology 7 on X such that (X,7) is

an FTVS and 4, is a Q-neighborhood base of 0,. By Lemma 3.6, Ug N (1 — ) =

ws(0,¢€) is a fuzzy convex set. Therefore (X, 7) is locally convex.

Now we prove 7 = 75. Let u € 75 and o > 1—p(x). Then there exist ¢ > 0 and o >
646
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B > 1—p(x) such that pg(z,e) C p. By Theorem 2.15, pg(z,e) =z +Ug N (1 —P)
is a Q-neighborhood of z, for 7. Hence p is is a Q-neighborhood of z, for 7. By
Theorem 2.14, 1 is is a neighborhood of x for 7. Thus u € 7. So 73, C 7.

On the other hand, let y € 7 and x € suppp. Assume that a(l — p(x),1). Then we
have z,€p. Thus there exists € > 0 and 8 € (0, «) such that 2+ Ug N (1 — B) C p.
Therefore pg(z,€) C p. This shows that p € 75. So 7 C 75. Thus 7 = 75%. O

Theorem 3.18. Let (X, N) be fuzzy normed linear space such that N satisfying
(NT). Then the fuzzy topological space (X, 75%) is fuzzy Hausdorff.

Proof. The proof is similar to proof of Theorem 3.9. g
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