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Abstract:
In this article, we introduce a new concept of Neutrosophic continuous functions called totally Ng* —
continuous functions and study their properties in Neutrosophic topological spaces.
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I. Introduction

Smarandache [4] introduced the idea of Neutrosophic set, and in 2014 Salama et.al. [12] initiated
further studies into Neutrosophic closed sets and Neutrosophic continuous functions. Recently Pious Missier
et.al.[7],[8], introduced the concept of g# — closed sets, continuous and irresolute mappings, in Neutrosophic
Topological Spaces. In this paper, we introduce a new type of continuity in the consept of Neutrosophic
topology called totally " g# — continuous functions and investigate their properties with necessary examples.

Il. Preliminaries
Definition 2.1 [4] A Neutrosophic set (W'§)A, is an object having the form
Ax = {{% By (X), 04, (X), Yor,, (X)) X € X} where pg, (%), 0.4, (x) and y 4, () represent the degree of

membership, degree of indeterminacy and the degree of non- membership respectively of each element x € X to
the set A . A Neutrosophic set Ay = {(X, g, (X), 0.4, (X), Yor,, (X)): X € X} can be identified as an ordered

triple (14, (), 0.4, (X), Y1, (X)) in ]=0,1 +[ on X.

Definition 2.2 [12] For any two Neutrosophic sets Ay = {(X, lq,, (X), 0.4, (X), Yor,, (X)): X € X} and By, =
{(% gy (), 05, (X), Y5, (X)): X € X} we have

o Ay S By &y, (X) < Ug, (X),0,4, (%) < op,(x) and v, (X) = vz, X)-
o Ay NBy = (X Hyg, X)) Aug, (X),04, (X) Aog, (X) andy,, X) Vg, (X))

o Ay UBy = (X Hy, X)) Vg, (X),04, (X)) Vog, (X andy,, X) Aysg, (X))

Definition 2.3 [12] Let Ay = (4, (X), 0.4, (%), Y4, (X)) be @ V'S on X, then the complement A, defined as

o AnS = (% Vi 001 = 0y (), gy, (X)) X € X}
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Note that for any two Neutrosophic sets A, and By,

o (AnUBy) =Ay"NBy°
° (CAN n BN)C = CANC U BNC.

Definition 2.4 [12] A Neutrosophic topology (V") on a non-empty set X is a family t of Neutrosophic subsets
in X satisfies the following axioms:

1. 0,1y €T
2. Ry, NRy, EtforanyRy ,Ry, ET
3. URN1€‘I.' v RNI:IEIQT

Here the empty set 0, and the whole set 1, may be defined as follows:

1. 0, ={(x001):x € X}
2. 1, ={(x,1,1,0:x € X}

Definition 2.5 [12] Let A, be a NS in NTSX,,. Then

1. Nint(Ay) =U{G:G isa NOSinX, and G S A, } is called a Neutrosophic interior of A .
2. Ncl(Ay) =n{K:KisaNCS in X, and A, S K} is called Neutrosophic closure of A .

Definition 2.6 [5] A Neutrosophic set A, of a N'T'S (X, 1) is called a neutrosophic NV agCS if Nacl(Ay ) S
Uy, whenever Ay S Uy and Uy, iSaNOS in X. The complement of MagCS is MV agOS.

Definition 2.7 [7] A Neutrosophic set A, of a N'T'S (X, 1) is called a Neutrosophic g# —closed (Vg#CS) if
Ncl(Ay) € 9y Whenever A, S Qy and 9y, is NagOS in X. The complement of Mg#CS is Mg#0S.

Definition 2.8 [11] Let A be a NS in VTS X. Then

1. Ng¥int(Ay) =U {G:GisaNg?0Sin X and G S A, } is called a Neutrosophic g# — interior of A .
2. Ngtcd(Ay) =n{K:KisaNMg#CSin X and A, < K} is called Neutrosophic g# — closure of A .

Definition 2.9 [8] A function f: (X, t) — (Y, Q) is said to be Ng# — continuous function if f3*(V,) is a
Ng# — closed set of (X, 1) for every neutrosophic closed set V,, of (U, ).

Definition 2.10 [8] A function f,.: (X, T) — (U, ) is said to be Neutrosophic g# — irresolute function if
71 (V) isa Mg#CS of (X, 1) for every Ng#CS V- of (Y, D).

Definition 2.11 [11] A Neutrosophic Topological space (X, ) is called a T,.g# — space if every Mg#CS in
(X, 1) ISNCS in (X, 7).

Definition 2.14 [9] A function f-: (X, t) — (Y, Q) is said to be NV'g# — contra continuous if f3* (V) is a
Ng# — closed set of (X, 1) for every neutrosophic open set (Y, ).

Definition 2.15 [9] A function f-: (X, t) — (Y, ) is said to be ' — contra continuous if f31 (Vy) isa NV —
closed set of (X, T) for every neutrosophic open set (Y, Q).

Definition 2.16 [10] A function f,.: (X, ) — (U, Q) is said to be perfectly N'g# — continuous if the inverse
image of every Vg — closed set in (Y, Q)is Neutrosophic clopen set in (X, 1).

I11. Totally & g# — Continuous Functions

In this section, we introduce totally g — continuous functions and discuss some of their interesting
properties.

Definition 3.1 A function f;.: (¢, T) — (Y, Q) is said to be totally M"g# — continuous if the inverse image of
every Neutrosophic closed set in (Y, Q) is both Ng#CS and Mg#0S (ie, M'g” — clopen set) in (X, 1).

DOI: 10.9790/5728-1801036468 www.iosrjournals.org 65 | Page



On Totally I g* — Continuous Functions in Neutrosophic Topological Space

Example 3.2 Let X' = {l, m} = Y Consider the Neutrosophic sets

My, = {(1, (0.4,0.3,0.6)), (m, (0.4,0.4,0.6))},

My, = {(p, (0.6,0.7,0.4)),(q, (0.6,0.7,0.4))}.

Now Then t = {05, My, My, 15} and = {05, My, 15} are NTs on X and Y respectively.
Define f: (X, T) — (Y,0) by fy(1) =1 and f)(m) = m. Here Ng#*COS(X) = {0y, M, My, 15} Now
My, is NCS inY and fN_l(MNZ) is Vg* — clopen set in (X, T). Therefore, f, is totally g* — continuous.

Theorem 3.3 Every perfectly g# — continuous function is totally yg# — continuous function but not
conversely.

Proof. Let f, : (X, ©) — (Y, Q) be any neutrosophic function. Let A, be a NCS in (Y, ). Then Ay is
Ng#CS in (Y,Q). Since f, is a perfectly g# — continuous function, f;vl(cﬂN) is both €S and NVOS in
(X, ©). Which implies {7 (A,) is both Ag#CS and Ng*0S in (X, ). Hence, f is totally Mg* — continuous
function.

Example 3.4 Let X = {l, m} = Y Consider the Neutrosophic sets
My, = {(1,(0.4,0.3,0.6)),(m, (0.4,0.4,0.6))},
My, = {(p, (0.6,0.7,0.4)),(q, (0.6,0.7,0.4))},
My, ={{1,(0.7,0.8,0.3)),({m, (0.8,0.8,0.3))},
My, = {(1,(0.3,0.2,0.7)),(m, (0.3,0.2,0.8))}.

Now Then t = {05, My, My, 15} and = {0y, My, 15} are NTs on X and Y respectively.
Define fy: (X, ) — (Y,9 by f)y() =1 and fy(m) =m. Here Ng*COS(X) = {05, My, My, 15} =
NCOS(X), Ng*CS(Y) = {0, My, Mo, 1y} Now My, is NCS in Y and £y~ (M) is Ng# — clopen
set in (X, 1). Therefore, f, is totally &"g# — continuous. But My, Is Ng#CSinY and fN_l(JV[N3) isnot v —
clopen set in (X, T). Therefore, f, is not perfectly Mg# — continuous.

Theorem 3.5 Every totally Vg# — continuous function is A'g# — continuous function.

Proof. Let f : (X, 1) — (Y, ) be any neutrosophic function. Let A, be a N'CS in (Y, ). Since fy is a totally
Ng* — continuous function, f*(Ay) is both Ng#CS and Ng*0S in (X, t). Which implies f7*(Ay) is
Ng*CSandin (X, 1). Therefore, f is Ng* — continuous function

Example 3.6 Let X = {l, m} = Y Consider the Neutrosophic sets
My, = {{1,(0.4,0.3,0.6)),(m, (0.4,0.4,0.6))},
My, = {{p, (0.6,0.7,0.4)),(q, (0.6,0.7,0.4))},
My, = {{1,(0.7,0.8,0.3)),{m, (0.8,0.8,0.3))},
My, = {{1,(0.3,0.2,0.7)),{m, (0.3,0.2,0.8))}.

Now Then t = {0y, My, My, 15} and T = {0y, My, 15} are N'Ts on X and Y respectively. Define
fa: (X, 1) = (Y, 0 by forrD) =1 and fpr(m) = m. Here
Ng#COS(X) = {0y, 13, Ng#CS(X) = {0y, My, My, 15} Now My, is NCS in Y and fN‘l(MNZ) is
Ng*CS in (X, 7). Therefore, f, is Ng* — continuous. But My, is N'CS in Y and fy ™ (M) is not Ng# —
clopen set in (X, T). Therefore, f, is not totally Vg# — continuous.

Theorem 3.7 Let f : (X, 1) — (Y, ) be totally "g* — continuous function and (Y, {) be Ty g* — spaces.
Then f_is "g# — irresolute function.

Proof. Let A, be any N'g#CS in (Y, 7). Since (Y, 7) is Tyg* — space, Ay is NCS in (Y, 7). Since f .
is totally V'g* — continuous, f*(Ay) is both Mg#CS and Vg#0S in (X, 7). (Ay) is Ng#CS in (X, 7).
Therefore, f | is Mg* — irresolute.
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Remark 3.8 Composition of two totally g# — continuous functions need not be a totally Mg# — continuous.

Example 3.9 Let X = {p,q} = Y = Z. Consider the Neutrosophic sets
My, = {{p, (0.4,0.5,0.6)),{q, (0.3,0.4,0.7))},
My, = {{p, (0.6,0.5,0.4)),{q, (0.7,0.6,0.3))},
My, = {(p, (0.3,0.4,0.7)),(q, (0.4,0.5,0.6))},
My, = {(p,(0.7,0.6,0.3)),(q, (0.6,0.5,0.4))}.
Now (X, 1) = {0, My, My, L5}, (Y, ) = {Op, My, My, 1y} = (Z,m)  are  Neutrosophic
topological spaces. Then t = {0y, My, My, 15}, 0= {0p, My, My, 15} and m = {0y, My, 15} are
Neutrosophic topologies on X', Y and Z respectively. Define a function f,.: (X, t) — (Y, ) by f)-(p) = q and

fa-(q@) = p and define a function g, (Y,0) — (Z,m) by g (p) =p and gx(q) =q. Then f; and g, are
Ng* — contra continuos functions. Now define a function gy o fy: (X,T) — (Z,1) by gy ° f)(p) = p and

g © (@) = q. Here M, isa NCS in (Z,m). But (g © f)™H(Mjy,) is not a Ng#CoS in (X, T). Hence
(g © f) is not totally Vg# — continuous function.

Theorem 3.10 Let fj-: (X, T) — (Y, Q) be a Ng# — irresolute function. Let gx-: (Y,7) — (Z,n) be a totally
Ng# — continuous function. Then (g  f)): (X, 1) — (Z,n) is totally Vg# — continuous function.

Proof. Let W, be a VCS in (Z,1). Since g, is totally Mg# — continuous, g,-~*(W,,) is Ng#CS and
Ng*0S in (Y,Q. Since fy is Ng# — irresolute, f3 (gt (Wy)) is Ng#CS and NMg#0S in (X, ). Hence
gy © fr- (Wy) is totally Vg# — continuous function.

Theorem 3.11 Let f;.: (X, T) — (Y, Q) be a totally "g# — continuous function. Let g»: (Y,0) — (Z,m) be a
V" — continuous function. Then (g © f5): (X, T) — (Z,7) is totally Vg# — continuous function.

Proof. Let W, be a VCS in (Z,7). By hypothesis, g, "1 (W,,) isa N'CS in (Y, 7). Since £, is totally
Ng# — continuous, f3 (g% (W) is a Ng#CS and Ng#0S in (X, T). Hence gy o f5- (W, is totally Ng# —
continuous function.

Theorem 3.12 Let f;.: (X0, T) — (Y,0) and g»: (Y, 0 — (Z,1) be totally Mg# — continuous function and
(Y,0) be Ty g* — spaces. Theng , of_ :(X,T) — (Z,n) is totally Mg* — continuous function.

Proof. Let A, be any VCS in (Z,n). Since g is totally Vg” — continuous, g7!(Ay) is both
Ng*CS and Ng#0S in (Y, 7). Since (Y, ) is Tyg* — spaces, g3} (Ay) is NCS in (Y,). Since f_is totally
Ng* — continuous, 11 (g7} (An)) = (8x ° fi) 7 (Ay) is both Mg#CS and N'g#0S in (X, 1). Therefore,
gy o fy is totally g# — continuous function.

IV. Conclusion
In this article we introduced a new class of continuous function in Neutrosophic Topological space called totally
Ng” — continuous functions. Moreover, characterizations of totally Ng” — continuous functions are analyzed and
studied their properties.
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