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I.  Introduction

Fuzzy set was introduced by L.A.Zadeh[14] in 1965. K.Atanassov[1] in 1983 introduced the concept of
intuitionistic fuzzy sets using the notion of fuzzy sets. The concept of fuzzy topology was introduced by
C.Chang[2] in 1968. Coker[3] introduced intuitionistic fuzzy topological spaces. Neutrosophic set theory was
proposed in 1998 by Florentin Smarandache[7], who also developed the concept of single-valued neutrosophic
set oriented towards real world scientific and engineering applications. Ekici and Etienne kerre [6] introduced
contra continuous mapping in fuzzy topological spaces in 2006. Intuitionistic fuzzy contra continuous mapping
was introduced by Kresteska and EKici [10]. F.Prishka and D.Jayanthi [11] introduced o generalized continuous
mappings in neutrosophic topological spaces.
In this paper, we have introduced contra a generalized continuous mapping and contra « generalized irresolute
mapping in neutrosophic topological spaces and obtained some of their properties.

Il. Preliminaries
Here in this paper the neutrosophic topological space is denoted by (X,7). Also the neutrosophic

interior, neutrosophic closure of a neutrosophic set A are denoted by NInt(A) and NCI(A). The complement of a
neutrosophic set A is denoted by C(A) and the empty and whole sets are denoted by Oy and 1y respectively.
Definition 2.1: [7] Let X be a non-empty fixed set. A neutrosophic set (NS) A is an object having the form A =
{0, ua(X),0a(X),va(X)): XEX} where upa(X), oa(X), va(x) 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 A = {{x, ua(X),0a(X),va(X)): X € X}can be identified as an ordered triple
(ua(x),0a(¥),va(x)) in 10, 1 [ on X.
Definition 2.2: [7] Let A= (ua(X),0a(X),va(X)) be a neutrosophic set on X, then the complement C(A) may be
defined as

1. C(A) = {{X,1- ua(X),1- va(x)): x € X}

2. C(A) = {X,va(x), 0a(X), ua(x)) : x € X }
3. C(A) = {{X, va(x),1- aa(X), pa(x)): x € X }
Note that for any two neutrosophic sets A and B,

4. C(AuB)=C(A)nC (B)

5. C(ANnB)=C(A)uUC(B)

Definition 2.3: [7] For any two neutrosophic sets A = {{x, ua(x), oa(X), va(X)): x € X} and
B = {(x, us(x), ag(x), ve(X)): x € X} we may have

ACB e puy(x) < up(x),04(x) < gg(x)and vy(x) =2 vg(x) Vx € X

ACB S y(x) < ug(x),o4(x) = og(x)and vy (x) = vp(x) Vx € X

ANB = (x, g (x) A pp(x), 04 (x) A ag(x),v4(x) V vp (x))

ANB = (x,ug(x) A pp(x), 04 (x) V ap (x),v4(x) V vp (x))

AU B = (x, up(x) V up(x), 0, (x) V a5 (x), v4(x) Avp (x))

AU B = (x, g (x) V pup(x), 04 (x) A ap(x), va(x) Avg (x))

ok wbdE
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Definition 2.4: [12] A neutrosophic topology (NT) on a non-empty set X is a family t of neutrosophic subsets
in X satisfies the following axioms:
(NT]_) ON ,1N ET
(NT,) GinG, € T foranyG;, G € t
(NT;) UG, etv{G :i€ J}ct
In this case the pair (X, t) is a neutrosophic topological space (NTS) and any neutrosophic set in T is

known as a neutrosophic open set (NOS) in X. A neutrosophic set A is a neutrosophic closed set (NCS) if and
only if its complement C(A) is a neutrosophic open set in X. Here the empty set (Oy) and the whole set (1)
may be defined as follows:

(01) ON = {(x, 0,0,1>:X € X}

(02) ON :{<x, 0,1,1>:x € X}

(03) ON :{<x, 0,1,0>:x € X}

(04) ON = {(x, 0,0,0>:X € X}

(11) 1N = {(x, 1,0,0>:x € X}

(12) 1N = {(X, 1,0,1>:X € X}

(13) Iy ={(x,1,1,0):x € X}

(14) 1N :{<X, 1,1,1):x EX}
Definition 2.5:[12] Let (X, t) be a neutrosophic topological space and let A=
{{x, ua(x), oa(X), va(x)): xeX} be a neutrosophic set in X. Then the neutrosophic interior and the neutrosophic
closure of A are defined by

NInt(A) = U { G: G is a neutrosophic open set in X and G € A}
NCI(A) = n { K: K is a neutrosophic closed set in X and Ac K}
Note that for any neutrosophic set A, NCI(C(A)) = C(NInt(A)) and NInt(C(A)) = C(NCI(A)).
Definition 2.6: [8] A neutrosophic set A of a neutrosophic topological space X is said to be
0] a neutrosophic pre-open set if ASNInt(NCI(A))
(i) a neutrosophic semi-open set if ASNCI(NInt(A))
(iii) a neutrosophic a- open set if ASNInt(NCI(NInt(A)))
(iv) a neutrosophic semi- a-open set if ASNCI(aNInt(A))
Definition 2.7: [8] A neutrosophic set A of a neutrosophic topological space X is said to be
(i a neutrosophic pre-closed set if NCI(NInt(A)) € A
(i) a neutrosophic semi-closed set if NInt(NCI(A)) € A
(iii) a neutrosophic a- closed set if NCI(NInt(NCI(A))) € A
(iv) a neutrosophic semi- a-closed set if NInt(aNCI(A)) € A
Definition 2.8: [9] Let A be a neutrosophic set of a neutrosophic topological space (X, 7).Then the neutrosophic
a interior and the neutrosophic a closure are defined as
N, Int(A) = U {G: G is an neutrosophic a open set in X and G € A}
N, CI(A) = n { K: K is an neutrosophic a closed set in X and A< K}

Definition 2.9: [9] A neutrosophic set A in a neutrosophic topological space X is said to be a neutrosophic «
generalized closed set if N, CI(A) < U whenever Ac U and U is a neutrosophic open set in X.
The complement C(A) of a neutrosophic a generalized closed set A is a neutrosophic a generalized open set in
X.
Definition 2.10: [13] Let (X,7) and (Y,o) be two neutrosophic topological spaces. A mapping f :
(X,t) = (Y,0) is called neutrosophic continuous if the inverse image of every neutrosophic closed set in (Y,o) is
a neutrosophic closed set in (X,).
Definition 2.11: [13] Let (X,7) and (Y,o) be two neutrosophic topological spaces. A mapping f: (X,1) -
(Y,o) is called neutrosophic a continuous if the inverse image of every neutrosophic closed set in (Y,o) is a
neutrosophic a closed set in (X,T).
Definition 2.12: [4] Let f be a mapping from a neutrosophic topological space (X,t) into a neutrosophic
topological space (Y,a). Then f is said to be a neutrosophic generalized irresolute mapping if the inverse image
of every neutrosophic generalized closed set in (Y,o) is a neutrosophic generalized closed set in (X,).
Definition 2.13: [5] Let (X,7) and (Y,o) be any two neutrosophic topological spaces. A mapping f : (X,7) —

(Y,o) is called neutrosophic contra continuous if the inverse image of every neutrosophic open set in (Y,o) is a
neutrosophic closed set in (X,T).
1. Neutrosophic contra a continuous mappings

In this section we have introduced neutrosophic contra a continuous mappings and investigated some
of their properties. Also we have established the relation between the newly introduced mapping and already
existing mappings.
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Definition 3.1: A mapping f : (X,7) = (Y,0) is called a neutrosophic contra & continuous mapping if f *(B) is a
neutrosophic a closed set in (X,t) for every neutrosophic open set B in (Y,o) .
Definition 3.2: A mapping f : (X,7) = (Y,0) is called a neutrosophic contra pre continuous mapping if f *(B) is

a neutrosophic pre closed set in (X,7) for every neutrosophic open set B in (Y,0) .

Proposition 3.3: Every neutrosophic contra continuous mapping is a neutrosophic contra a continuous mapping
but not conversely in general.

Proof: Let f: (X,7) — (Y,0) be a neutrosophic contra continuous mapping. Let A be a neutrosophic open set in

Y. By hypothesis, f *(A) is a neutrosophic closed set in X. Since every neutrosophic closed set is a neutrosophic
a-closed set in X, f is a neutrosophic contra a continuous mapping.

Example 3.4: Let X={a,b}and Y={u,v}. Then 7 = {Oy ,G1,1n} and o ={0y ,G,,1x} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.4,0.6),(0.1,0.1),(0.3,0.3) Y and
G,=(Y,(0.5,0.6),(0.2,0.2),(0.1,0.1) ). Define a mapping f : (X,z) —* (Y,o) by f(a) =u and f(b) = v. Here the

neutrosophic set G,=(y,(0.5,0.6),(0.2,0.2),(0.1,0.1)) is a neutrosophic open set in Y. Then f (G,) = (
x,(0.5,0.6),(0.2,0.2),(0.1,0.1) ) is a neutrosophic a-closed set in (X,7), as NCI(NInt(NCI(f *(G,) ))) = Gf < f~
Y(G,) .Therefore f is a neutrosophic contra a continuous mapping but since f (G,) is not a neutrosophic closed
set in X, f is not a neutrosophic contra continuous mapping.

Proposition 3.5: Every neutrosophic contra a-continuous mapping is a neutrosophic contra  pre-continuous
mapping but not conversely in general.

Proof: Let f: (X,) —* (Y,o0) be a neutrosophic contra a-continuous mapping. Let A be a neutrosophic open set

in Y. By hypothesis, f *(A) is a neutrosophic a-closed set in X. Every neutrosophic a-closed set is a
neutrosophic pre-closed set in X, f is a neutrosophic contra pre-continuous mapping.

Example 3.6: Let X={a,b}and Y={u,v}. Then t = {Oy,G;, 1n} and ¢ ={0y ,G,,1\} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.4,0.6),(0.3,0.3),(0.3,0.3) ) and
G,=(y,(0.5,0.6),(0.2,0.2),(0.1,0.1) ). Define a mapping f : (X,t) —* (Y,0) by f(a) = u and f(b) = v. Here
the neutrosophic set G,= (y,(0.5,0.6),(0.2,0.2),(0.1,0.1) ) is a neutrosophic open set in Y. Then f (G,) = (x,
(0.5,0.6),(0.2,0.2),(0.1,0.1) ) is a neutrosophic pre-closed in (X,7) as NCI(NInt(f }(G,)) = Gf < f (G,).Therefore
f is a neutrosophic pre-continuous mapping but since f *(G,) is not a neutrosophic a closed set in X, f is not a
neutrosophic contra a-continuous mapping.

Neutrosophic contra
continuous

Neutrosophic
contra pre
continuous

Neutrosophic
contra @ continuous

4. Neutrosophic contra a generalized continuous mappings
In this section we have introduced neutrosophic contra a generalized mapping and studied some of its
properties.

Definition 4.1: A mapping f : (X,7) —* (Y,0) is called a neutrosophic contra generalized continuous mapping if
the inverse image of every neutrosophic open set in (Y,o) is a neutrosophic generalized closed set in (X, 7).
Definition 4.2: A mapping f : (X,7) —* (Y,0) is called a neutrosophic contra a generalized continuous mapping
if f(B) is a neutrosophic a generalized closed set in (X,7) for every neutrosophic open set B of (Y,0).

Example 4.3: Let X={a,b}and Y={u,v}. Then t = {Oy ,G1,1n} and o ={0y ,G,, 1} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.2,0.3),(0.1,0.1),(0.8,0.7) Y and
G,=(v,(0.4,0.4),(0.2,0.2),(0.6,0.6) ). Define a mapping f : (X,7) —* (Y,o0) by f(a) =u and f(b) = v. Here the
neutrosophic set G, = (y,(0.4,0.4),(0.2,0.2),(0.6,0.6) ) is a neutrosophic open set in Y. Then f (G,) = (

DOI: 10.9790/5728-1502024651 www.iosrjournals.org 48 | Page



Contra a Generalized Continuous Mappings in Neutrosophic Topological Spaces

x,(0.4,0.4),(0.2,0.2),(0.6,0.6) ) is a neutrosophic a generalized closed set in (X,7) as f (G,) S1yand N,CI(f"
Y(Gy)) = f4(G,) UNCI(NInt(NCI(f (G,) ))) = Gf €1y . Therefore f is a neutrosophic contra a generalized
continuous mapping.

Proposition 4.4: Every neutrosophic contra continuous mapping is a neutrosophic contra « generalized
continuous mapping but not conversely in general.

Proof: Let f: (X,r) = (Y,0) be a neutrosophic contra continuous mapping. Let A be a neutrosophic open set in

Y. By hypothesis, f *(A) is a neutrosophic closed set in X. Since every neutrosophic closed set is a neutrosophic
a generalized closed set in X, f is a neutrosophic contra a generalized continuous mapping.

Example 4.5: Let X={a,b}and Y={u,v}. Then 7 = {Oy ,G1,1x} and o ={0y ,G,,1\} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.1,0.2),(0.1,0.1),(0.7,0.6) ) and
G,=(y,(0.3,0.3),(0.1,0.1),(0.5,0.5) ). Define a mapping f : (X,z) = (Y,o) by f(a) =u and f(b) = v. Here the

neutrosophic set G,= (y,(0.3,0.3),(0.1,0.1),(0.5,0.5) ) is a neutrosophic open set in Y. Then f (G,) = (
x,(0.3,0.3),(0.1,0.1),(0.5,0.5) ) is a neutrosophic a generalized closed set in (X,7) as f (G,) S1yand N,CI(f"
YGy)) = £ H(G,) U NCI(NINt(NCI(f (G,) ))) = Gf 1. Therefore f is a neutrosophic contra a generalized
continuous mapping but since f %(G,) is not a neutrosophic closed set in X as NCI(f (G,)) = G{ # f(G), fis
not a neutrosophic contra continuous mapping.

Proposition 4.6: Every neutrosophic contra a continuous mapping is a neutrosophic contra a generalized
continuous mapping but not conversely in general.

Proof: Let f: (X,7) = (Y,0) be a neutrosophic contra a continuous mapping. Let A be a neutrosophic open set

in Y. Then by hypothesis, f (A) is a neutrosophic « closed set in X. Since every neutrosophic a closed set is a
neutrosophic a generalized closed set, f (A) is a neutrosophic a generalized closed set in X. Hence f is a
neutrosophic contra « generalized continuous mapping.

Example 4.7: Let X={a,b}and Y={u,v}. Then t = {Oy,G1, 1} and o ={0y ,G,,1n} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.2,0.3),(0.3,0.3),(0.7,0.6) » and
G,=(y,(0.3,0.3),(0.2,0.2),(0.5,0.6) ). Define a mapping f : (X,7) = (Y,0) by f(a) = u and f(b) = v. Here

the neutrosophic set G,= ( y, (0.3,0.3),(0.2,0.2),(0.5,0.6) ) is a neutrosophic open set in Y. Then f *(G,) = (x,
(0.3,0.3),(0.2,0.2),(0.5,0.6) ) is a neutrosophic a generalized closed set in (X,7) as f *(G,) S1yand N,CI(f
Y(G,)) = f (Gy) U NCI(NInt(NCI(f }(G,) ))) =Gf < 1. Therefore f is a neutrosophic contra a generalized
continuous mapping but since NCI(NInt(NCI(f (G,) ))) =G§ & f (G,)) is not a neutrosophic « closed set in X,
f is not a neutrosophic contra @ continuous mapping.

Proposition 4.8: Every neutrosophic contra pre-continuous mapping and neutrosophic contra a generalized
continuous mapping are independent to each other in general.

Example 4.9: Let X={a,b}and Y={u,v}. Then t = {Oy,G,1n} and ¢ ={0y ,G,,1n} are neutrosophic topologies
on X and Y respectively, where G1=(x,(0.1,0.1),(0.4,0.4),(0.7,0.3)),
G,=(y,(0.2,0.2),(0.1,0.1),(0.6,0.3)). Define a mapping f : (X,7)—*(Y,0) by f(a)=u and f(b) =v. Here the

neutrosophic set G, =(y,(0.2,0.2),(0.1,0.1),(0.6,0.3)) is a neutrosophic open set in Y. Then f (G,
=(x,(0.2,0.2),(0.1,0.1),(0.6,0.3) ) is a neutrosophic a generalized closed set in (X,7) as f (G,) €1y and N,CI(f"
YG,)) = f G,) UNCI(NInt(NCI(f }(G,))) = Gf <1y. Therefore f is a neutrosophic contra a generalized
continuous mapping. Since NCI(NInt(f (G,) )) =G{ ¢ f Y(G,), f (G,) is not a neutrosophic pre-closed
set in X. Hence f is not a neutrosophic contra pre-continuous mapping.

Example 4.10: Let X={a,b}and Y={u,v}. Then 7 = {On,G1, 1} and o ={0y ,G,,1x} are neutrosophic topologies

on X and Y respectively, where G1=(x,(0.3,0.4),(0.3,0.2),(0.7,0.6)) and
G,=(v,(0.3,0.3),(0.2,0.2),(0.7,0.6) ).Define a mapping f : (X,7) —* (VY,o0) by f(a) = u and f(b) = v.
Then f is a neutrosophic contra pre continuous mapping. Since for neutrosophic open set Go= (y,

(0.3,0.3),(0.2,0.2),(0.7,0.6) ), f (G5) is a neutrosophic pre-closed set in X as NCI(NInt(f *(G,))) = NCI(Oy)
= 0y S f(G,). But f is not a neutrosophic contra a generalized continuous mapping, since for a neutrosophic
open set G,=(y, (0.3,0.3),(0.2,0.2),(0.7,0.6) ) in Y, f {(G,) is not a neutrosophic a generalized closed set in
X as f(G,) € Gywhere as N,CI(fY(G,)) = f (G,) U NCI(NInt(NCI(f 1(G,) ))) = Gf & G..

Proposition 4.11: A mapping f: (X,t) —* (Y,0) is a neutrosophic contra a generalized continuous mapping if

and only if the inverse image of each neutrosophic closed set in Y is a neutrosophic a generalized open set in X.
Proof: Necessity: Let A be a neutrosophic closed set in Y. This implies A® is a neutrosophic open set in .
Since f is a neutrosophic contra a generalized continuous mapping, f (A% is a neutrosophic a generalized
closed set in X. Since f (A% = (f 1(A))¢, f (A) is a neutrosophic a generalized open set in X.
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Sufficiency: Let A be a neutrosophic open set in Y. This implies A® is a neutrosophic closed set in Y. By
hypothesis, f (A°) is neutrosophic a generalized open set in X. Since f (A% = FHA), FHA) s a
neutrosophic a generalized closed set in X. Hence f is a neutrosophic contra a generalized continuous mapping.
Proposition 4.12: Let f: (X,t) — (Y,0) be a neutrosophic contra a generalized continuous mapping, then f is a

neutrosophic contra continuous mapping if X is a Ny, T; /, space.

Proof: Let A be a neutrosophic open set in Y. Then by hypothesis, f *(A) is a neutrosophic a generalized
closed set in X. Since X is @ N, Ty, Space, f1(A) is a neutrosophic closed set in X. Hence f is a neutrosophic
contra continuous mapping.

Proposition 4.13: If f: (X,7) —* (Y,0) be a neutrosophic contra a generalized continuous mapping and g : (Y,o0)
—* (Z,6) is a neutrosophic contra continuous mapping, then gef:(X1) *(Z0)isa
neutrosophic a generalized continuous mapping.

Proof: Let A be a neutrosophic open set in Z. Then by hypothesis, g *(A) is a neutrosophic closed set in Y.
Since f is a neutrosophic contra a generalized continuous mapping, f *(g™(A)) is a neutrosophic a generalized
open set in X. That is (gef)™(A) is a neutrosophic a generalized open set in X. Hence gef is a neutrosophic a
generalized continuous mapping.

Proposition 4.14: Let f : (X,7) —* (Y,0) be a neutrosophic a generalized continuous mapping and g : (Y,o) —*

(Z,6) is a neutrosophic contra continuous mapping, then gof : (X,t) —+ (Z,8) is a neutrosophic contra «

generalized continuous mapping.

Proof: Let A be a neutrosophic open set in Z. Then g *(A) is a neutrosophic closed set in Y, by hypothesis.
Since f is a neutrosophic a generalized continuous mapping, f *(g™(A)) is a neutrosophic a generalized closed
set in X. That is (gef)*(A) is a neutrosophic a generalized closed set in X. Hence gef is a neutrosophic contra
generalized continuous mapping.

Proposition 4.15: Let f: (X,7) = (Y,0) and g : (Y,0) = (Z,6) be two mappings. Then the following conditions
are equivalent if X is a Ny, Ty /, space:

(i gef is a neutrosophic contra a generalized continuous mapping

(ii) NCI(NInt(NCI((gof)™(B)))< (gof)*(B) for every neutrosophic open set B in Z

Proof: (i) = (ii) Let B be any neutrsophic open set in Z. Then (gof)™*(B) is a neutrosophic @ generalized closed
set in X, by hypothesis. Since X is a N, Ty/, space, (gof)™(B) is a neutrosophic closed set in X. Therefore,
NCI((gof)*(B)) = (gof) *(B). Now NCI(NInt(NCI((gef)'(B)))) = NCI(NInt((gf)*(B))) ENCI((gef)
Y(B)) = (geN*(B).

(ii) =(i) Let B be a neutrosophic closed set in Z. Then its complement B is a neutrosophic open set in Z. By
hypothesis, NCI(NInt(NCI((gef)*(B)))) € (gof)*(B°). Hence (gof)™(B®) is a neutrosophic a closed set in X.
Since every neutrosophic a closed set is a neutrosophic a generalized closed set, (gof)*(B°) is a neutrosophic
a generalized closed set in X and hence (gof)*(B) is a neutrosophic a generalized open set in X as (gof) *(B°) =
((gof)™(B))". Thus (gef) is a neutrosophic contra @ generalized continuous mapping.

Proposition 4.16: If f : (X,t) — (Y,0) is a neutrosophic contra a generalized continuous mapping and g :
(Y,o) —* (Z,6) is a neutrosophic continuous mapping, then g o f: (X,7) — (Z,8) is a neutrosophic contra a
generalized continuous mapping.

Proof: Let A be a neutrosophic open set in Z. Then by hypothesis, g™*(A) is a neutrosophic open set in Y. Since
f is a neutrosophic contra @ generalized continuous mapping, f *(g"(A)) is a neutrosophic @ generalized closed
set in X. That is (gof)*(A) is a neutrosophic a generalized closed set in X. Hence gof is a neutrosophic contra a
generalized continuous mapping.

Proposition 4.17: Let f : (X,t) = (Y,0) and g : (Y,0) —* (Z,6) be any two mappings. Then the following
conditions are equivalent if X is a Ny, T; /, space.

Q) gef is a neutrosophic contra a generalized continuous mapping

(ii) (gof)(B) < NInt(NCI(NInt((gof)™(B))) for each neutrosophic closed set B of Z.

Proof: (i) =(ii)Let B be any neutrosophic closed set in Z. By hypothesis, (gof)*(B) is a neutrosophic a
generalized open set in X. Since X is a N, T}/, space, (gof)™(B) is a neutrosophic open set in X. Therefore,
(gof)'(B) = Nint((gef)™*(B)). But Nint((gef)*(B)) < NInt(NCI(NInt((gef)™(B))).This implies (gof)™(B) <
NInt(NCI(NInt((gef)™(B))) for every neutrosophic closed set B in Z.

(ii) = (i) Let B be any neutrosophic closed set in Z. By hypothesis, (gof)*(B)
NInt(NCI(NInt((gef)™(B)))) . This implies (gof)*(B) is a neutrosophic a open set in X and hence (gof)™(B) is a
neutrosophic « generalized open set in X. Therefore f is a neutrosophic contra a generalized continuous
mapping.
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5. Neutrosophic contra a generalized irresolute mapping

In this section we have introduced neutrosophic contra a generalized irresolute mapping and discussed
some of its properties.
Definition 5.1: A mapping f: (X,7) =+ (Y,0) is called a neutrosophic contra a generalized irresolute mapping if

f (A) is a neutrosophic a generalized closed set in (X,z) for every neutrosophic a generalized open set A of
(Y, o).
Proposition 5.2: If f: (X,7) = (Y,0) is called a neutrosophic contra a generalized irresolute mapping, then f is

a neutrosophic contra @ generalized continuous mapping but not conversely in general.

Proof: Let f be a neutrosophic contra a generalized irresolute mapping. Let A be any neutrosophic open set in
Y. Since every neutrosophic open set is a neutrosophic a generalized open set, A is a neutrosophic a
generalized open set in Y. By hypothesis, f *(A) is a neutrosophic a generalized closed set in X. Hence f is a
neutrosophic contra & generalized continuous mapping.

Example 5.3: Let X={a,b} and Y={u,v}. Then 7 = {Oy ,G;,1n} and o ={0y ,G,,1n} are neutrosophic topologies
on X and Y respectively, where G,=(x,(0.2,0.3),(0.1,0.1),(0.5,0.4)) and G,=
(y,(0.6,0.2),(0.2,0.2),(0.1,0.5)). Define a mapping f: (X,t) = (Y,0) by f(a) = u and f(b) =

v. Then f is a neutrosophic contra a generalized continuous mapping but not a neutrosophic contra «
generalized irresolute mapping. Since the neutrosophic set A= (y,(0.1,0.3),(0.2,0.2),(0.6,0.4)) is a
neutrosophic @ generalized open set in Y but f *(A ) is not a neutrosophic a@ generalized closed set in X as f
Y(A) = (x,(0.1,0.3),(0.2,0.2),(0.6,0.4)) € G, but N,CI(f *(A)) = f *(4) U NCI(NInt(NCI(f *(4) ))) = G & G;.

Proposition 5.4: If f: (X,7) = (Y,0) and g : (Y,o) —* (Z,8) are neutrosophic contra a generalized irresolute

mapping then g o f: (X,t) —* (Z,6) is a neutrosophic a generalized irresolute mapping.

Proof: Let A be a neutrosophic a generalized open set in Z. Then g (A ) is a neutrosophic a generalized
closed set in Y. Since f is a neutrosophic contra a generalized irresolute mapping, f Yg™(A)) is a
neutrosophic a generalized open set in X. That is (gof)’(A) is a neutrosophic a generalized open set in X.
Hence gef is a neutrosophic a generalized irresolute mapping.

Proposition 5.5: If f: (X,7) = (Y,0) is a neutrosophic contra @ generalized irresolute mapping and g : (VY,0)

—+ (Z,8) is a neutrosophic contra @ generalized continuous mapping, then gof: (X;t) =+ (Z9) isa

neutrosophic a generalized continuous mapping.

Proof: Let A be a neutrosophic open set in Z. Then by hypothesis, g *(A) is a neutrosophic a generalized
closed set in Y. Since f is a neutrosophic contra a generalized irresolute mapping, f Yg'(A)) is a
neutrosophic « generalized open set in X. That is (gef)*(A) is a neutrosophic @ generalized open set in X.
Hence gef is a neutrosophic a generalized continuous mapping.
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