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1. Introduction

Zadeh [23], laid the foundation for fuzzy mathematics in 1965. This concept takes standard set
theory to a higher level of analysis. After then, the idea received a number of proven improvements,
and the reasoning has been used in a variety of scientific and engineering fields, including the study
of approximation theory [1], linear systems [6] [17] and matrix theory. Several authors investigated
at the theory with its topological aspects from their own angle and came to some important basic
results that seem important when examining the idea in connection to different other generalized
spaces.

In 1992, Felbin [9] presented a new idea of fuzzy norms on linear spaces. Xiao and Zhu [22]
expanded the concept of fuzzy norm by studying the topological properties of fuzzy normed linear
spaces. Another fuzzy norm was established by Bag and Samanta [4]. Bag and Samanta [5] developed
weak fuzzy boundedness, weak fuzzy continuity, strong fuzzy boundedness, fuzzy continuity,
sequential fuzzy continuity, and the fuzzy norm of linear operators with respects to an associated
fuzzy norm. Atanassov [2] developed the idea of an intuitionistic fuzzy set in 1984. He did this by
designating a new kind of membership function that indicates how much an item does not belong
in a particular set. Park [15] defined the notion of Intuitionistic Fuzzy Metric Space with the help of
continuous t-norms and continuous. Amazing work was done on intuitionistic fuzzy topological
spaces by sadati and park [18]. Many authors have since published their own works in the literature
(see [12] [14] [16]). Among them are those who have made multiple important contributions to
convergence theory and proposed convergent sequence spaces within the intuitionistic fuzzy
normed space framework. Some important topological findings in fuzzy Banach spaces were studied
in 2005 by Saadati and Vaezpour [19]. In 1998, Smarandache[21] developed the ideas of neutrosophic
logic and Neutrosophic Set. Kirisci and Simsek [13] founded the concept of Neutrosophic Metric
Spaces which addresses membership, non-membership and neutralness. The aim of this study is to
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investigate topological characteristics of neutrosophic Banach space, building on the results of [19]
earlier studies published in [19]. Furthermore, the information provides some unresearched results.

2. Preliminaries

Definition 2.1[10]: A binary operation *: [0,1] X [0,1] — [0, 1] is called a continuous t-norm if
following conditions hold:
(i) 3*¢=Jx3forall3 ¢ e[0,1];
(ii) =* is continuous;
(iii) 3*1=3, forall3 € [0, 1];
(iv) = is associative;
Ifz<c¢and d» <Y, with 3,¢,b,9 €[0,1], thenz*d < ¢=* 9.

Definition 2.2[10]: A binary operation ®: [0,1] X [0,1] — [0, 1] is called a continuous t-conorm
if it holds the followings assertions:

() 30¢=¢0Os3forallz ¢ € [0,1];

(ii) © is continuous;

(iii) 300=0;

(iv) © isassociative;

(v) Ifz<c¢andbd < 9, with3¢bd, 9 €[01], then3®bdb < ¢O V.

Definition 2.3: The 6-tuple (V,7,v,6,%,) is said to be a Neutrosophic Normed Linear Space
[NNLS], if N is a vector space over a field R, * is a continuous t-norm, ¢ is a continous t-conorm, and

n,v, ¢ are functions from N X R - [0, 1] meets the following conditions for every e, w € Nando,t€e
R

(n1) 0<n(d<1,0<v(e,d) <1 0<¢(e,d<1;
n2) nle,® + v(e, D+ ple,d) <3

(n3) n(e,®) > 0;

nd) ndhH=1ov=0;

(m5) n(oe D =n (&) foro = 0;

m6) nle, o) *n(w,®) <nle+w, o +1);

(n7) n(e®) : (0,00) - [0,1] is continuous;

(n8) p_}rg} n(e, ) = 1and lfi_r)r(}n(e, D) =0;

n9) wv(ed) <1,

(n10) v(e,))=0o0=0;

(n11) v(oe,®) =v (e,%) foro # 0;

(n12) v(e,0) ov(w, i) = v(e+w, o +1);
(n13) wv(e, 1) : (0,0) — [0,1] is continuous;
(n14) %im v(e,) =0and lfing v(e,®) =1;
(n15) ¢(eD) <1;

(n16) ¢(e,f) =0 e=0;

(n17) ¢(oe, D) =¢ (e,%) for o # 0;

(n18) ¢(e,0) o ¢(w,f) = ¢le + w, 0 + );
(n19) ¢(e,®) : (0,0) — [0, 1] is continuous;
(n20) %im ¢(e,) =0 and lfirr(} ¢le, ) = 1.

Remark 2.4 [15]:
(i) For every pair 0 <34, 3,< 1 we can find 0 <¢;, §; <1 such that 3;<3, * ; and 3,>¢; ¢ 3;.
(if) For every 0 <u <1 wecan find 0< ¢, ¢, <1such that u<3; *3, and 3; ¢ 3, 2 p.
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Definition 2.5: In neutrosophic normed linear space, the open ball B, (¢, ) centred at eis
defined as B,(r,f) = {e € N : 1 —n(e—w,f) <r1,v(e —w,f) > cand ¢(e — w,f) > r} where 0< r< 1
and f > 0. Similarly, the closed ball centred at e is defined as

Br,f]={e€N: 1—n(e—wI) <rv(e—w,f) >candg(e —w,) =1} where 0<r< 1 and f >
0.

Remark 2.6 [15]: Every open ball is an open set in neutrosophic normed linear space.

Lemma 2.7: Let (1, v, ¢) be neutrosophic norm on (', n,v,¢,%,0) then

(i) n(e ) is anon decreasing, v(e, ) is non a non increasing and ¢(e, ¥) is decreasing but not strictly
with respect to f for each e € V.

(iiyn(e—w, D) =n(w—r¢1D,vle—wi =v(w—e¢land ¢le — w,I) = ¢(w — ¢,1).

Proof: Let {;, < f,,and 8 =%, — f; orf, =6 + f;, then

(i) nle, t) =ne, &) *1 =7, ) *n(0,0) <n(e+0, & +0) =nle, ,) e (D)
= n(e, ¥1) < n(e, ).
vie, ) =vle, f) c0=uvle £) *v(0,0) =v(e+0,f +60) =v(e I,) e (2)
= v(e, ) =v(e ) and
cle, ) =c¢(e, £,) 00 =cle, T;) *¢(0,0) > ¢c(e 40, +6) =c¢(e t,) . (3)
= ¢(e, T) = ¢(e, ).
(ihnle—w, i) =n(—(w—2¢),) =17 (m - e,&) =n(w—¢1) e (4
vle—w, ) =v(—(w—¢e))=v (m - e,&) =v(w—¢) U ()]
¢le—mw, ) =¢(—(w—re),f) = c(m - e,&) =¢(w—¢¥). ()]

Definition 2.8 A point e € (', n,v, ¢,*,0) is said to be an interior point if there exist an open ball
centred at ¢ is contained in (W, 7,v, ¢,%,0).

Definition 2.9 Let 7 © (]\7 ,1,V,6,%,9) then the interior of the set 7 of all the interior point of 7 with
regard to neutrosophic norm (n,v, ¢).

Definition 2.10 A setJ < (]V ,1,V,6,%,0) is said to be nowhere dense in (JV N, U, c,*,O) if the closure
of 7 has no interior point.

Definition 2.11 A neutrosophic normed space (W, 7,v, ¢,*,¢) is called first category if N = U 7;,
for each i, J; is nowhere dense in (]\7 /R g,*,<>).
A neutrosophic normed space which is not first category is said to be second category.
Definition 2.12 (e,) is said to be a Cauchy sequence in (W, 7,v,¢,%,¢) if for all 0 < & < 1 there
existm € N such that 1 —n(e; —e;,f) < &,v(e; —e;,f) <eandg(e; — e, f) < eforall4,7 >mand f >
0.

Definition 2.13 A neutrosophic normed linear space (]V 1,0, g,*,o) is said to be complete, if every
Cauchy sequence (e,) in (V,7,v,¢,%,0) converges in (I, 7,v, ¢,%,0).

Definition 2.14 Let (]V 1,0, g‘,*,<>) and (J\7[ 1,0, c,*,<>) are neutrosophic normed linear space. The
linear operator ¥ : € — M, where € € WV is closed < it satisfies the following condition that ¥(e,) -
Y(e) whenevere, — eand e € € for all n.

3. Main Results

Theorem 3.1 A complete neutrosophic normed linear space (V,n,v,¢,%,9) is of second category
space.
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Proof: Suppose the statement is not true. i.e (W,7,v,¢,%,9) is not of second category and hence

N = U2, (&, nv,¢,x0) for each i, (F;,n,v, ¢,*,0) is nowhere dense in N = (ﬁ, n,v, c,*,O).

Now for i = 1, &, is nowhere dense in V. So the closure of ¥, is not an open set, this implies S'_lc
contains an interior point, let e; € i‘}_lc such that for f > 0 and every 0<1y <% there exists a ball
centred ate;, B; = B, (r, D ={{€N:1—n(e; — &) <evley —¢§ 1) <ecandg(e — & <e}C T
Again §," is not open in N therefore F, N B,, (%1, f) = @; where 1; < %, on the other hand, §,"

intersect the ball B,, (%1, f). Now let §,° n B,, (1, T) contains a ball B, = B,, (%1, f) where 1, < %1,
continuing this process of forming the ball B, = B,, (r,, ), we shall have B,,; € B,
Where 1,1 < t;" and 1, < zin . We get (e,) of the centres of the balls B,,. Now we show that (e,) is

a Cauchy sequence. Letn, € N and let n > m > n, = B, € B, take w € B,,, then

i 1 f 1 i 1
1-n(en— w,;) <z v(en— w,;) <2—nandg(en— w,;) <z

(3.1.1)
1-n (em - w,g) < Zim, v (em - w,;f) < zim and q(em - w,g) < zim (3.1.2)
Now, (e, — ep, ) =n(e, — @+ @ — ey, D)
2n(en—m,2)kn(@—ens)>(1-2)x(1-5)>1-7 (3.1.3)
vie, — e, D) =v(e, —w+ @ — ¢,
Sv(en—w,f)ov(w—em,f)<2inozim<r’ (3.1.4)
clep— e =cle,—wm+@— ¢, 1)
Sq(en—w,f)w(w—em,;{)<2in<>2im<r’. (3.1.5)

Since for every n and m we can 0<t’ < 1 such that (1 - in) * (1 - im) >1-1 and in 0 im <r.
2 2 2n 2
Thus from equations (3.1.3), (3.1.4) and (3.1.5), we conclude that (e,,) is a Cauchy sequence with
respect to neutrosophic norm (1,v,¢), let (e,) converges at e € V. ¢ lies in some §,, because IV is
complete, e € &, fora particular ¢, therefore &, contains some open ball B, (e, f) which contradict

that &, is nowhere dense in V. Thus theorem is concluded.

Theorem: 3.2: Let (]V M, g‘,*,<>) and (]Vf M1, V1, gl,*,O) be Neutrosophic Banach spaces and

W be a continuous linear oprator from(]\~f, v, g,*,O) onto (]7[,771,111, gl,*,O). Then ¥ is an open
mapping.

Proof.

Step- L. Let 8 be a ball centred at 0 in N =(V, n, v, ¢,%,¢), we shall show that 0€ int(¥(%)), let & is
a neighbourhood of 0 such that § + § € B, now M = W(V), since ¥ is a surjective mapping, then
by Theorem (3.1) we obtain that if M' = U,»; ¥( ) then there exist p, € N such that

int(W(F,) ) is empty, therefore 0 = ¥(0) € int (‘P(g)) — int (‘}’(3)) c¥(3)-¥(3) = ¥(3) -
Y3 =¥@3—-3) c w(?,) This shows that ¥ —image of the neighbourhood of 0 belongs to V' contains
a neighbourhood of 0 in M. p,,

Step II. Let 0€ B and B is open then P contains a ball By(6,%,) forsome 0 < §<landf, >0, a

sequence (e,) can be find, where 0 < e, < 1, such thate, — 0 asn = oo and by remark (2.4) we have

lm[(1 —e)) *(1—ep)...(1—e)]>1-06. (3.2.1)

n

However, if we construct a sequence of neighborhoods B, (e,, t,) = B, (say), where 7,, = ;—‘,’l then
by step-1, ¥(B,) contains a neighbourhood B,,= By (4, p,) © ¥(B,,), where

0<1,<1landf, >0, we have 7,, = 0 as n = oo this lead us to choose 4, and p, such that
An, pn = 0as n = oo. We get W, < int( P(P)), take £ € W, then £ € ¥(B;), we now form a ball
centred at £, B, (A,, p;) such that B, (4,,p,) NW(B,) # 0, there there exist b; € B; such that W(b,) €
Y(By).

M —W(®.)),0,) >1— Ay, v1(£ —¥(d,)),p;) <Ay and ¢, (£ — W (21)), p2) < 4, (3.2.2)
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= £ —¥(b,) € W, and W, c W(B,) then there exists b, € B, such that ¥(b,) € ¥(B,) and

m(£ =2, —¥(,)),03) > 123, v,(£ —P(dy) — P(dy)), p3) < A3 and

61 (£ — W) —¥(d,)),p3) < 3. (3.2.3)

= £ — ¥(b;) — ¥(b,) € W;, keeping up this procedure, we get a sequence (d,,) such that b, € B,
and Th(/& - Z::l LP( bi), pn) >1'An' Ug (’k - 27!1;1 ly( bi), pn)</1n and

61 (& = LIZTW (D), pr)< An. (3.2.4)

Now we demonstrate that (®,,) to be a Cauchy sequence, where ®,, = ¥, b;. When n - o ,
7, = 0, this implies that there exist some n, € N such that o< 7, <f for all n > n, where ¥' =
min {f;,f,, ...f;}. Let p > q > ny and then

(G, — 6y, 1) =n( Z;:;H b, 1) = n(bq+1; f1) * U(bq+2:f2) * ok r/(bq+i' fi) >1—ce (3.2.5)
(G, — 6, 1) = v( ij:;+1bj,f) < U(dgs1,F1) 0 V(Dgr2 F2) 0 o U(Dgys Bi) < @ (3.2.6)
C( (611 - Gjm'f) = C( Z?:;+1 bj'f) = c(bq+1!f1) 0 C(bq+2ﬂf2) %0 C(bqﬂ'l fl) <e. (327)

Since, we had (see remark (2.4) and lemma (2.7))
N(0gs1,F1) * N(0gs2,82) * ¥ N(0gs0rT) = N(0gs1, ¥) * 1 (Dga2, ') * oo % 7(Dg41, F)
2 n(bq+1' Tq+1) * n(bq+21 Tq+2) KX n(bqﬂ': Tq+i)
>S(1—ep)*(T—egp) *ex (T—egp) >1— ¢ (3.2.8)
v(bq+1,fl) 0 v(bq+2,f2) 0.0 v(bq+i,fi) < v(bq+1,f’) 0 v(bq+2,f’) 0.0 v(bqﬂ-, f’)
< U(Dgs1, Tar1) © V(Dgiz Tarz) © o ® V(Dgris Tawi)
<eu419€q41 0 0 €qy; < € (3.2.9)
¢(0q+1,11) 0 ¢(0gs2,%2) ¢ 0 6(0qi 1) < ¢(0gu1, ') 0 6(Dgu2 ') 0 o0 60, )
= C(bq+1'Tq+1) M C(bq+2:Tq+2) ¢ .0 C(bq+i' Tq+i)
<eg41 0 €qeq O 0oy < € (3.2.10)
Thus, from equations (3.2.5), (3.2.6) and (3.2.7) we obtain that
(G, — 6,1 - 1L,v(6,— 6,1 - 0and ¢(6, — ,,,f) > 0for every £>0, hence (6,) is a
Cauchy sequence. Let (6,,) converges tod € W, since VV is Banach space, which implies
d = Yj>1 bj, now p, — 0, so for a fix p > 0 we can find n, such that p > p, for n > ny, it follows

m(#£ = ¥(6,.1)),p) > 11 (£ = ¥(6p-1),pn) > 1= Ay (32.11)
Ul(’k - l'p((ﬁn—l))' ,0) < Ul(’k - lp((ﬁn—l))'pn) < )ln (3'2'12)
1% = ¥(6,_1)),p) < 61(£ = ¥(Gn_1)), pn) < An, (3.2.13)

= £ = ¥(6,_ ) asn > o or£ =YL D) and n > o, but it is known that b = lim X1,
n—-oo
was in By (8, £y). Because n(d,t,) = 7lllr2) n(Qxi=d;, %) = 7llirglo[n(bl, T1) * (D2, T2) * .. * N(Dp, Tp)
>Iim(1—e)*x(1—e) *.x(1—e,)>1-86 (3.2.14)
n-—-oo

n
(> %) < lim U(Z b, To) < 1im [U(dy,7,) © U(Dyy T3) © o0 V(D T)
n—-oo n—-oo

i=

<lime;oe;0..0e, <& (3.2.15)
n—-oo
n
e §(0,1o) < lim 6() by, 1o) < lim[g(01,71) © 6(22,72) & 0 S0, )
i=
<lime;oeyo..0e, <4. (3.2.16)
n—oo

Since, fy = Ypeq Ty = Z;‘;l;—‘,’l =% X zi" Thus it is shown that ¥ — image of B,(6,%,) contains a
neighbourhood of 0=¥(0) € M.

Step-III We will demonstrate that W(F) is open in M if F is open in . Let £ = W(b) this
implies b € F, since F is open, therefore F contains B, (r, ), a neighbourhood of b. We have already
proved that if by € By(5,%y) © B then ¥(by) € W; S intW(P). Hence if b € Fand B, (x,T) c F then
¥(b) € int(¥(F)). Consequently ¥(F) is open.

Example 3.3: Let N =M = R,and (]\7,1],1), c,*,O) (.7\7[,n1,v1,§1,*,<>) be Neutrosophic Banach
o I ol

T v(d 1) = Bl and ¢(d,) = =X

spaces. Also n,v, ¢ are defined by n(d,f) =
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Similarly for M the norms are by 1, (b, f) = |b||b4|r 5 v, (0,1) = Ibllif and ¢;(b, 1) = 'fl'

The continuous linear operator ¥ from(]\/' N, U, g,*,<>) onto (M N1, V1, gl,*,O) defined by ¥(b) = E
Then ¥ is an open mapping

Proof.

Let B be an open set in (]\7, n,V,6,%,0 ), the image of B under ¥ is W(P) = {2 /b € B}

To Prove W is an open map, it is enough to show that W() is open.

Letp € W(P). Therefore, there exists b € P such that p = ¥(d) =-

Since b € P and P is open, therefore there exist 0< r < 1 such that open ball centered at b, with
respect to the norm n,v,¢, B (d,1) (say) is contained in B.

By vc(d,1) € P.

Since, W(B,(,1)) = By, (3.5) and B, (d,1) © P
= W(Bye(d,1) € W(P)

b
= BU1.U1.C1 <2 2) = qJ(;_B)

= BU1.U1rC1 ( ’E) c \P(EB)

Therefore there exists a open ball centered at p is contained in W(B).

Since p belongs to W(*B) is arbitrary, there every point of W() in an interior point.
Hence W(*PB) is open. Therefore ¥ is an open mapping.

Theorem 3.4: Let (]\7 M, U, c,*,<>) and (]\7[ , M1, U1, gl,*,O) be Neutrosophic Banach space and
Y be a linear oprator from (]Tf,n, v, (;,*,0) to (]\7[,171, U4, gl,*,O). Moreover if for every sequence (b,,) of
the elements of V' converges to b € IV, the sequence W(b,) converges to £ € M with the property
# = ¥ (d) then ¥ is continuous

Proof: We firstly define Neutrosophic norm (y,9,8) on N' x M defined as

r(®4),8) =y (0D * 1 (£ D)

I(((d,£),1) = 9(d,T) 09, (%£,F) and

I (((b, £), f) = B(d,1) o B(£,T). Let (b,,) be a Cauchy sequence in V', then we prove that ¥ (b,,) will
be Cauchy in M, for this, it is enough to show that N' X M is complete with respect to Neutrosophic
norms (y,9, B). Let (b, %,) E N X M be a Cauchy, then forall 0 <r < 1and f > 0 there existsang €
N such that y((dop%4) — @m ) T) >1—1, 9((0n, £n) — Om, ), T) <t and B((dp, £,) —
(O, #m), ) <1 foralln,m > n,.
y((bn'kn) - (bm' km):f) = y((bn - bm) - (’kn - km):f)

= V((bn — by )'f) * V((’kn - ’km)rf) >1- (3.4.1)

= ¥((op =0 ), 1) > 1— 1y and y((#y, — £), 1) > 1— 15

ﬁ((bn: ’kn) - (bm: /"’m)’f) = 1\9((1)11 - bm) - (kn - km): f)

=9((b, — by ),f) o 9((y — £m),E) < t (3.4.2)
= 9((d, — 0,y ),f) < 1;and ﬁ((/a £om), ) < 15
B((on, n) = (O, £, B) = B((0n = D ) = (o — fom), T)
- ﬂ((bn - t)m )'f) ﬂ((’kn - ’km)rf) <r (3'4'3)

= B((d0p — o ), %) < 1y and B((£y — #m),T) < 1, for every 0 <r<1,we can find 0< 1, <1
and 0 < 1, <1, such that (1 - ;) *(1— 1) >1— rand r; ¢ r, <1 Consequently, for equations
(3.3.1) (3.32) and (3.3.3) we get that (b,,) converges at d € N and (%,,) converges at £ € M, this implies
that (b, #,) converges at (b, %) € V' x M which establish the property that the sequence ¥(b,) is
Cauchy in M whenever (b,) is a Cauchy sequence in . Hence ¥ is continuous.

Remark 3.5 [15] Every open ball is an open set in neutrosophic normed space.
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Example 3.6:Let N =M = R,and (ﬁ,n, U, G, %,0 ) (JV[, n,U,G,%,0 ) be Neutrosophic Banach spaces.

Also n,u,¢ are defined by n(df) = LN v(d, 1) = . and ¢(b @) = % The

o]+ o] +F
continuous linear oprator‘{’from(ﬁ,n, v, c,*,O) onto (]\7[,771, vl,gl,*,O) defined by ¥(d) = 2. If ()
convergesatd € N imples the sequence W(b,) converges to £ € M with the property
# = W¥(b).then ¥ is continuous.

Theorem 3.7: Let ' and M are two Neutrosophic normed linear spaces. If ¥, ¥, : N' — M are
two linear operators, ¥; is closed and ¥, is bounded then W¥; + ¥, is closed with respect to
neutrosophic norm (1,v, ¢).

Proof: Let (b,) be a sequence in N such that b, — b with respect to neutrosophic norm (3,v,¢),
i.e. forevery 0 < § <1 and f > 0 there exists ny € N such that fir all n = ny we have n(b,) —b,1) >
1-6,v(d, —b,f) <&and¢(d, — b1 <4. (3.7.1)

Now, by hypothesis ¥, (b,) — W(b) with respect to neutrosophic norm (1,v,¢) and b € V.

Therefore, for every 0 < 4 < 1 and > 0 there exists n; € N such that for alln > n,

n(W(by) — W1(0),5) > 1 — A4 v(W;(d,) — Wi(d), D) < Aand ¢(W;(d,) — W,(d),0) <A (3.7.2)

Futhermore, ¥, is bounded therefore there exists K > 0, such that ||¥,]| < K. Now we prove that
(V1 + W) () — (W + W,)(d) with respect to neutrosophic norm (1,v,¢) and b € V. Let n, =
max {ny,n,} and for every 0 < 4,6 < 1 there exists 0 < r < 1 such that

(1-)*x(1—=98)>1— rand 1 ¢ § <, then for every n = n, we get
(¥ + W) () — (W1 + W) (0), 1) = n((P1(d,) — W1 (0) + W,(b,) — W2 (0), D)
= (Wi (0n) = Wi(0),) * 1((W2(0p) — W2(0),)
> (1= )% n(og =0, 55)> (1= 2) * 1o, —,7)
>SA-DxA-6)>1-1r, (3.7.3)
V(W1 + W) (0,) — (W1 + W) (0),0) = v((W1(bn) — W1(0) + W2 (b,) — W (0), )
< V(W3 (0n) — W1(0),5) 0 V(¥ (0,) — W2 (0),)
< (A=2)° vn =Dy < L= ° v(d =D,
< Aed<x (3.7.4)
(W1 + W) (0,) — (P + W) (0), D) = ¢((Wi(dy) — W1 (0) + Wp(b,) — W2 (2),D)
< G((Wi(on) — Wi(0),5) ¢ ¢((Wo(0n) — W2 (0),)
< A= ¢p b5 < (=20 g(on = ,1)
< Aded<r (3.7.5)

We use T = % in the above equations. Now equations (3.7.3), (3.7.4) and (3.7.5) simultaneously
conclude that (¥; + ¥,)(b,) — (¥, + ¥,)(d) with respect to neutrosophic norm (,v,¢). Also it
should to noted that W, is closed, then we obtain b € IV, by the definition (2.12).

Conclusion

In this paper, we have developed open mapping and closed graph theorem in neutrosophic
Banach space and we have presented some suitable examples that support our main results. We
hope that the result proved in this paper will form new connection for those who are working in the
in neutrosophic Banach space and this work opens a new path for researchers in the concerned field.
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