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1. Introduction
The study of fuzzy sets was initiated by Zadeh [23] in 1965. Thereafter the
paper of Chang [4] paved the way for the subsequent tremendous growth of the
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numerous fuzzy topological concepts. Currently fuzzy topology has been observed
to be very beneficial in fixing many realistic problems. Several mathematicians
have tried almost all the pivotal concepts of General Topology for extension to
the fuzzy settings. In 1983, Atanassov [1] introduced the concept of intuitionis-
tic fuzzy set which was generalization of fuzzy set, where besides the degree of
membership and the degree of non-membership of each element. Later, Coker [5]
introduced the concept of intuitionistic topological spaces, by using the notion of
the intuitionitic fuzzy set. Smarandache [16, 17, 18] introduced the concept of
neutrosophic set. Neutrosophic set is classified into three independent functions
namely, membership function, indeterminacy and non membership function that
are independently related. In 2018, Smarandache and Pramanik [7, 19] introduced
some concepts concerning the neutrosophic sets, single valued neutrosophic sets,
interval-valued neutrosophic sets, bipolar neutrosophic sets, neutrosophic hesitant
fuzzy sets, inter-valued neutrosophic hesitant fuzzy sets, refined neutrosophic sets,
bipolar neutrosophic refined sets, multi-valued neutrosophic sets, simplified neu-
trosophic linguistic sets, neutrosophic over/off /under sets, rough neutrosophic sets,
rough bipolar neutrosophic sets, rough neutrosophic hyper-complex set, and their
basic operations. In this theory developed many researchers [2, 12, 13, 14, 15].

In 2012, Salama and Alblowi [9, 10, 11] introduced the concept of neutrosophic
topology. Neutrosophic topological spaces are very natural generalizations of fuzzy
topological spaces allow more general functions to be members of fuzzy topology.
In 2014, Salama et. al., [10] introduced the concept of neutrosophic closed sets and
neutrosophic continuous functions.

In 2016, Iswarya and Bageerathi [6] introduced the concept of semiopen (semi-
closed) sets, neutrosophic semi clousure (neutrosophic semi interior) in neutro-
sophic topological spaces. Recently, Bhimraj Basumatary et. al., [3] introduced
neutrosophic semi continuous, neutrosophic semi open, neutrosophic semi closed,
neutrosophic almost continuous mapping in neutrosophic topological spaces. In this
paper, we introduce and study the concept of neutrosophic weakly semi continuous,
neutrosophic semi g-neighbourhood in neutrosophic topological spaces. Moreover,
we investigate the relationship among neutrosophic weakly semi continuous and
other existing continuous functions and some counter examples to show that these
types of mappings are not equivalent. Finally, neutrosophic retracts, neutrosophic
semi retracts, neutrosophic quasi Urysohn space and neutrosophic semi Hausdorff
spaces are introduced and studied.

2. Preliminary Definitions
In this section, we recollect some relevant basic preliminaries about neutro-
sophic sets and its operations.
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Definition 2.1. [9] Let X be a non-empty fived set. A neutrosophic set [for short,
Ns| A is an object having the form A = {{x, ua(x),04(x),v4(x)) : © € X} where
pa(x),oa(z) and va(x) which represents the degree of membership function, the
degree of indeterminacy and the degree of non-membership function respectively of
each element x € X to the set A.

Remark 2.2. [9] A Ns A = {{(z, pua(x),04(x),va(x)) : ® € X} can be identified to
an ordered triple A = (ua(z),04(x),va(z)) in 70,17 on X.

Remark 2.3. [9] For the sake of simplicity, we shall use the symbol A = (s, 04,74)
for the Ns A = {{z, pa(x),04(x),v4(x)) : x € X }.

Example 2.4. [9] Every intuitionsistic fuzzy set A is a non-empty set in X is
obviously on Ns having the form A = {(z,pa(x),1 — pa(z) +va(z)) : © € X}.
Since our main purpose is to construct the tools for developing Neutrosophic set
and Neutrosophic topology, we must introduce the Neutrosophic sets Oy and 1y in

X as follows:
ON:{<$,0,0,1> Z$€X} 1N:{<$,1,1,0> :.TEX}.

Definition 2.5. [9] Let A = ((pa,04,74)) be a Ns on X, then the complement of
the set A( A® or C(A) for short) may be defined as

C(A) = {(z,74(2),1 — 0a(z), pa(x)) 1 v € X}

Definition 2.6. [9] Let X be a non-empty set and Ns’s A and B in the form
A= {{z,ua,04,74) :x € X} and B = {{z,up,0p,vp) : * € X}. Then (A C B)
may defined as: (A C B) < ua(z) C pup(z),04(z) C op(z),va(x) > v5(x)Vr € X.

Definition 2.7. [9] Let X be a non-empty set and A = {{x, pa(x),04(x),va(x)) :
re X}, B={{(z,up(x),05(x),vs(x)) : x € X} are Ns’s. Then ANB and AUB
may defined as:

() AN B = (z,pa(x) A pp(z), 0a(x) Nop(z),va(x) V 78())
(Ul) AUB = <$,MA(:L‘) v MB(I)vo-A(x> \% O-B('r)v'yA(I) /\’YB(x»

Definition 2.8. [9] A Neutrosophic topology (for short, NT or nt) is a non-empty
set X is a family Ty of neutrosophic subsets in X satisfying the following axioms:

(Z) On, 1y € 7w,
(ii) G1 NGy € Ty for any G1,Gs € Ty,

(111) UG, € Ty for every {G; :i € J} C 7y.
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Throughout this paper, the pair of (X, 7y) is called a neutrosophic topological
space (for short, nts). The elements of 7 or 7 are called neutrosophic open set
(for short, nos). A neutrosophic set F' is neutrosophic closed (for short, ncs) if and
only if F¢ is nos.

Definition 2.9. [9] Let (X, 7n) be nts and A = (x, ua,04,74) be a Nsin X. Then
the neutrosophic closure and neutrosophic interior of A are defined by NCI(A) =
MK : K isa NCS in X and AC K}, NInt(A) ={G : G is a NOS in X and
G C A}. It can be also shown that NCI(A) is NC'S and NInt(A) is a NOS in X.
A is NOS if and only if A= NInt(A), A is NCS if and only if A= NCI(A).
Definition 2.10. [6] Let A = {(x, pa(x),04(x),va(x)) : 2 € X} be a Ns on a nts
(X, 7n) then A is called:

(i) neutrosophic semiopen (for short, nso) if A C NInt(NCI(A)). Equivalently,
neutrosophic semiopen if there exists an nos B in X such that B C A C

NCI(B).

(ii) meutrosophic semiclosed (for short, nsc) if there ezists an ncs B in X and
NInt(B)C AC B.

We shall denote the family of all nso sets (nsc sets) of ants (X, 7) by NSOS(X),
NSCS(X).

Definition 2.11. [6] Let (X, 7) be a nts. Then

(i) the neutrosophic semiclosure of A defined by NSCI(A) =(\{B|AC B and B
NRSCS(X,7)} is a neutrosophic set.

(ii) the neutrosophic semiinterior of A defined by NSInt(A) = |U{B | B C
A and B € nsoS(X, 1)} is a neutrosophic set.

Definition 2.12. Let X be a nonempty set. If r.t,s be real standard or non
standard subsets of |07, 17|, then the neutrosophic set x, ;s is called a neutrosophic
point (briefly NP) in X given by

(r,t,s), ifr=u,

(0,0,1) if & # z.

for x, € X is called the support of x, s, where r denotes the degree of membership
value, t the degree of indeterminacy and s the degree of non-membership value of

L t,st (Ip) =

Trts-

Definition 2.13. [8] Let A be a Ns over X, let x5~ be NP in X.
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(1) Tap~ ts contained in A if o <Ty(x), > 1s(z), v > Fa(x).

(1t) Tap~ 1s belong to A if o < Ta(x), B> Ia(x), v > Fa(z).

Definition 2.14. [10] A NP z,4, € N(X) is said to be quasi-coincident with a
NS A e NX) or zap, € N(X) quasi-coincides with a NS A € N(X), denoted
by Tap~qA, iff o > Tac(x) or B < Iac(x) or v < Fac(x), ie., o > Fu(x) or
B <1—1I4(x) ory <Ta(z). A NS A is said to be quasi-coincident with a NS B
at x € X or A quasi-coincides with B, denoted by AqB at x iff Ta(z) > Tpe(x) or
Ia(x) < Ipe(x) or Fa(x) < Fpe(x).

Definition 2.15. [8] A Ns A is called an neutrosophic quasi-neighbourhood (for
short, N-g-nbd) of a neutrosophic point x g, iff there exists a NS B € T such that
xr,t,qu g A.

Theorem 2.16. For any Ns A in an nts (X,7), NInt(A) C NSInt(A) C A C
NSCI(A) C NCI(A).

Theorem 2.17. [11] Let f: X — Y a function. Then
(i) A1 C Ay & f(A1) C f(A2),

(ii) Bi C By < f~1(B1) C f1(Ba),

(i) AC f7Yf(A)) and if f is injective, then A = f~1(f(A)),

(iv) f~Y(f(B)) C B and if f is surjective, then f~*(f(B)) = B,

(v) f7HUB) =UfN(By), fH(NB:i) =NfH(By),

(vi) f(UA;) = Uf(A), f(NA) C Nf(A;) and if [ is injective, then f(NA;) =
Definition 2.18. [11] Let (X, 7) and (Y, 0) be any two nts’s. A map f: (X, 7) —
(Y, o) is neutrosophic continuous if the inverse image of every neutrosophic closed
set in (Y, o) is neutrosophic closed set in (X, 7).

Definition 2.19. [3]| Let (X, 7) and (Y,0) be any two nts’s. A map f: (X, 7) —
(Y,0) is
(i) neutrosophic semi continuous (for short, NSC') if the inverse image of every
nos in (Y, o) is nso set in (X, 7).
(ii) neutrosophic semi irresolute (for short, NSI) if the inverse image of every
nso set in (Y, o) is nso set in (X, 7).

Theorem 2.20. If f: X — Y is NSC and NAO, then fis NSI.
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3. Neutrosophic weakly semi continuous functions

Definition 3.1. A mapping f : X — Y is called the :

(1) neutrosophic weakly continuous (for short, NWC') iff for any NP x,, s in X
and any nos B of Y containing f(x,.s), there exists an nos A containing
Trts such that f(A) C NCI(B).

(i1) neutrosophic weakly semi continuous (for short, NWSC') iff for any NP .,
in X and any nos B of Y containing f(x,;s), there exists an nso set A
containing x,+ s such that f(A) C NSCI(B).

Example 3.2. Let X = {a,b} and 7 = {On,1n,X,A, B}, Y = {p,q} and
o = {On,1n,C}, where A and B are Ns of X and C is Ns of Y, defined as
follows:

A= <<(/);_§7 (?;_%)7 (% %)7 (37_%7 %)> )
B = <(%_%7%_%) (%_% g%)v(gyf%”?%)>v
C=((5505) (55 55) (35 0%)):
Clearly 7 and ¢ are NT on X and Y. If we define the function f : X — Y

as f(a) = p and f(b) = ¢, then f is NWSC but not NWC, for any NP

((42, k), (%,g—‘g) (3%, 24)) [D is nso set of X since EI a nos B such that B C

Remark 3.3. The above Definition and Examples 3.2, it clear that every NWC
functions is NW . SC' but not conversely.

Definition 3.4. An nts (X, 1) is N-regular iff for each NP x,,  (for short NP )in
X and each N-open-g-nbd A of x,, s, there exists N-open-g-nbd B of x,; s such that
NCI(B) C A.

Theorem 3.5. IfY is an N-reqular space, then a mapping f : X — Y s NWSC
iff fis NSC.
Proof. The necessary part follows from Remark 3.3. We prove only the sufficient
part. Let f be NWSC and Y be an N-regular space. Let z,, , be any NP of X and
B be any nos in Y containing f(x,;,). Since Y is N-regular, there exists an N-
open-g-nbd C of f(z,+s) = Y,+s (Where y = f(x)) such that NSCI(C) C B. Since
fis NWSC and C'is an N-open-g-nbd of f(z,.s), there exists A € NSOS(X) with
Trps € A such that f(A) € NSCI(C). By Theorem 2.20, NSCI(C) C NCI(C)
and so f(A) C NSCI(C) C NCI(C) C B. Thus f is NSC by Definition 3.1 and
this completes the proof.

In the following theorems we give some characterization of NW SC' functions.
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Theorem 3.6. A mapping f : X — Y is NWSC iff for each nos B in Y,
f~YB) C NSInt(f~'(NSCI(B))).

Proof. Let f be NWSC and B be any nos set in Y. Let 2, be an NP in f~!(B).
Thus f(z..s) € B, fis NWSC implies that there exists an A € NSOS(X) such
that z,,s € A and f(A) C NSCI(B). By Theorem 2.17 (2) and (3) we have
A C f7Y(NSCI(B)). Hence NSInt(A) C NSInt(f~(NSCI(B))) and since A is
nso, A C NSInt(f~'(NSCI(B))). So f~(B) C A C NSInt(f~'(NSCI(B))).

Conversely let z,,, be an NP in X and B be any nos set in Y such that
f(x,+s) € B. By hypothesis, f~'(B) C NSInt(f~'(NSCI(B)) = A(say). Hence
Tr1s € f71(B) C A, which implies that A is an nso set in X containing z,.;s. So
A = NSInt(f~Y(NSCI(B))) C f~Y(NSCI(B), i.e., f(A) C NSCI(B) (by Theo-
rem 2.17(4)). Hence f is NWSC and this proves the result.

Theorem 3.7. A mapping f : X — Y is NWSC if for each nos B in Y,
fTHNSCI(B)) €e NSOS(X).
Proof. Straightforward.

Theorem 3.8. If f : X — Y is neutrosophic irresolute and g :' Y — Z is NWSC,
then go f : X — Z 1s NWSC.

Proof. Let z,; be an NP in X and C be any nos in Z containing ((go f)(z,+s)) =
g(f(xrt,5)). Since g is NW.SC there exists an nos B in Y containing f(x,.) such
that g(B) € NSCI(C). Also since f is neutrosophic irresolute and B is nos in Y/,
it follows that f~(B) is nso in X. Let A = f~!(B). Now (go f)(A4) = g(f(A)) C
g(B) C NSCI(C). So go fis NWSC and this completes the proof.

Corollary 3.9. If f : X — Y is NSC and NAOorNO-function and g : Y — Z
is NWSC, then go f is NWSC.
Proof. The proof follows from Theorems 2.20 and 3.8.

4. Neutrosophic weakly semi continuous in terms of g-coincidence, ¢-
neighborhoods and #-cluster points

Definition 4.1. A Ns A is called an neutrosophic semi-g-nbd (for short, NS-g-
nbd) of an NP x,s in an nts (X, 7) iff there exists an nso set B of X such that
xr,t,qu g A

Definition 4.2. A Ns A in an nts (X, 7) is said to be an neutrosophic 6-nbd (for
short, N-0-nbd), (neutrosophic semi 6-nbd (for short, NS-0-nbd)) of an NP x,;
iff there exists an N-closed-g-nbd (NS-closed-q-nbd) B of x,;s such that BgA®,
i.e., B C A.

Definition 4.3. A NP x,;, in a nts (X, 7) is called an neutrosophic semi clus-
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ter point (for short, NS-cluster point) of an Ns A iff every NS-g-nbd of x,. is
g-coincident with A. The set of all NS-cluster points of an Ns A is called neutro-
sophic semi closure of A and denoted by NSC(A).

Definition 4.4. An NP z,;s in a nts (X, 1) is called on neutrosophic semi 6-
cluster point (for short, N S-0-cluster point)of an Ns A iff every NS-open-q-nbd B
of yts, NSCI(B) is g-coincident with A. The set of all N.S-0-cluster points of an
Ns A is called neutrosophic semi 6 closure of A and it is denoted by NSOCI(A).

Theorem 4.5. A mapping f : X — Y is NWSC iff corresponding to each N -
open-g-nbd B of y,.s in'Y, there exists an NS-open-g-nbd A of x,,s in X such
that f(A) C NSCUB), where [(r,4.0) = (F(&))ris = Y

Proof. Let f be NW.SC and B be an N-open-q-nbd of y,.; ,, where f(z) =yin Y.
So, B(y) + (r,t,s) > 1y. We can choose a positive real number (u, v, w) such that
B(y) > (u,v,w) > 1—(r,t,s). Hence B is an N-open-nbd of ¥, in Y. Since f
is NWSC, there exists an nso set A containing x,,,, such that f(A) C NSCI(B).
Now A(z) > (u,v,w) implies A(z) > 1 — (r,t,s), i.e., A(z) + (r,t,s) > 1. Thus
Tr1sqA. So Ais an NS-open-g-nbd of z,; .

Conversely, let the condition of the theorem hold, i.e., let x,; s be an NP in X
and B be an nos in Y containing y,;s = (f(2))rss. S0 215 € f7H(B) = C (say).
Hence C(z) > (r,t,s). We can choose a (u,v,w) such that C(z) > 1/(u,v,w).
Put (r,t,8), = 1+ (1/n) — C(x), for any positive integer n > (u,v,w). Clearly
0<(rt,s), C1forall n>(uv,w). Now B(y) + (r,t,s), = B(y) + 1+ (1/n) —
C(r) = 1+ (1/n) > 1 (Since C(z) = f~(B)(x) = B(f(z)) = B(y)). Hence
Yrts,qB, i.e., B is an N-open-g-nbd of 4., for all n > (u,v,w). So by hypothesis
there exists an NS-open-q-nbd A, of x,,, such that f(A,) € NSCI(B), for all
n > (u,v,w). Now A = Up>(y,0,0)An is nso in X. It remains to show that ., € A.
We have A,(X) >1— (r,t,s), =C(x) — (1/n) for all n > (u,v,w). Thus A(x) >
C(x) — (1/n) for all n > (u,v,w). Since z,; s € C, A(x) > C(x) > (r,t,s). So A is
an nso set in X such that f(A) = f(Un>@wuvwAn) = Un>@ew) f(4n) € NSCIU(B).
Hence f is NW.SC and this completes the proof.

Lemma 4.6. For any two Ns’s A and B in X, A C B ff for each x,;5 in X,
Trys € A then x,, 5 € B.

Lemma 4.7. Let f : X =Y be any neutrosophic function and z,,s be any NP in
X, then

(i) for AC X and x,;sqA, we have f(x,+)qf(A).

(i1) for BCY and f(x,.s)qB, we have xr,t7sqf*1(B).
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Theorem 4.8. If f : X =Y is an NWSC, then for each nos B inY,
NSCI(f~(B) C f~YNSCI(B).

Proof. Suppose that there isan NP z,., s € NSCI(f~'(B)) but x,, s ¢ f~H(NCIU(B)).
Since f(x,.s) ¢ NCI(B) there exists an nos C in Y with f(x,;,) € C such
that CgNCI(B). Thus CgB and NCI(C)gB. Since f is NWSC, there exists
an A € FSOS(X) with z,;s € A such that f(A) C NSCI(C). Hence f(A)gB,
since f(A) C NSCI(C) € NCI(C). But on the other hand, since each nso set is
N S-g-nbd of each of its NP x,, , € NSCI(f~*(B)) and A is an NS-g-nbd of z,, ;.
By Definition 4.3, Aqf~'(B). By Lemma 4.7(1), f(A)qf(f~'(B)), and hence by
theorem 2.17(4), f(A)gB which is a contradiction. This completes the proof of the
theorem.

Theorem 4.9. Let f: X — Y be an NO-mapping and NWSC mapping. Then
F(NSCI(A) C NCI(f(A)), for each nos A in X.

Proof. Let A be an nos set in X and let f(A) = B. Since f is NO, we see that
B is an nos in Y. Hence by Theorem 2.17(3), A C f~!(f(A)) = f~!(B). Since
[ is NWSC, we have from Theorem 4.8, NSCI(f~*(B)) C f~Y(NCI(B). Thus
NSCI(A) C f7YNCI(B), ie., f(NSCI(A)) C NCI(B) = NCI(f(A)) and this
proves the result.

Theorem 4.10. A function f : X — Y is NWSC iff for each nos B in'Y,
(2r4.5)qf "1 (B) implies (x,44)qf " (NSInt(NSCI(B)) for each NP x,;, in X.
Proof. Let f is NWSC. Let z,;s be NP in X and B be any nos in Y such
that (z,,5)qf"(B). Then f(z,;5)¢B. Since f is NWSC by Theorem 4.5, there
exists an nso set A in X such that (z,.s)¢A and f(A) € NSCI(B). By The-
orem 2.17(2) and (3) we have A C f~}(NSCI(B)). Since A € NSOS(X),
AC fTYNSInt(NSC(B)). So (zr1s)qf {(NSInt(NSCI(B)).

Conversely, let the condition given in the statement hold. Let z,;s be an NP
in X and B be an N-open-g-nbd of f(z,;s) such that (z,,s)qf *(B). By hy-
pothesis, (z,)qf ' (NSInt(NSCI(B)). Put A= f~Y(NSInt(NSCI(B)). Hence
A € NSOS(X). (xr15)qA implies that A is an NS-open-q-nbd of z,;,. Also
F(fTYNSInt(NSCI(B)))) C f(f~YNSCI(B))), i.e., f(A) C NSCI(B). Thus f
is NWSC and this completes the proof.

Theorem 4.11. If f : X = Y is NWSC then for each NP x,;s in X and each
N-0-nbd B of f(x,1s), [ (B) is an NS-g-nbd of z, .

Proof. Let f: X — Y is NWSC function and z,; s be an NP in X. Let NSCI(B)
be an N-6-nbd of f(x,:s). So there is an N-open-g-nbd C' of f(z,:s) such that
NCI(C)gB°®, i.e., NCI(C) C B. Since C is an N-open-q-nbd of f(z,+s), by The-
orem 4.5, there is an NS-open-g-nbd A of z,,, such that f(A) C NSCI(C) and
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thus f(A) € NSCI(C) € NCI(C) € B. So A C f~YB). Hence f~(B) is an
N S-g-nbd of z,,, and this completes the proof.

Theorem 4.12. If f : X — Y 1is a function such that for each NP z,;, in X and
each NS-0-nbd B of f(x,1s) inY, f~HB) is NS-¢-nbd of x,;s in X, then f is
NWSC.

Proof. Let z,;s be an NP in X and B be any N-open-q-nbd of f(z,.s). We note
that B is an N S-open-q-nbd of f(z,:5). So NSCI(B) is an NS-6-nbd of f(z,s).
By hypothesis, f~}(NSCI(B)) is an NS-q-nbd of x, ;. So there exists an nso set
A in X such that z,,.gA C f~Y(NSCI(B)), i.e., f(A) C NSCI(B). Hence f is
NWSC and this completes the proof.

Theorem 4.13. If f: X — Y is NWSC, then
(i) f(NSCI(A) C NSOCI(f(A)) for each Ns A in X,
(ii) fF(NSCI(f~Y(NSCI(NSInt(B))))) C NSOCI(B) for each Ns B inY.

Proof. (i) Let z,;s € NSCI(A) and S be an N-closed-g-nbd of f(z,;s). Then
there exists an N-open-q-nbd V' of f(x,; ) such that V' C S. Since fis NWSC, by
Theorem 4.5 there exists an N S-open-g-nbd U of z,; ; such that f(U) C NSCI(V).
Since x,.; s € NSCI(A), by Definition 4.3, x,, ¢ is an N S-cluster point of A. Hence
UqA and also f(U)qf(A). Since f(U) C NSCIU(V), NSCIL(V)qf(A). Again since,
S is ncs, we have NSCI(V) C NCI(V) C S. Therefore Sqf(A). By Definition 4.4,
f(z15) € NSOCI(f(A)), ie., 15 € fTH(NSOCI(f(A)). Therefore, NSCI(A) C
J7HNSOCI(f(A))); which implies f(NSCI(A)) C NSOCI(f(A)), proving (i).

(ii) Let B be an Ns in Y and z,; s be an NP in X such that z,,, € NSCI(f™*
(NSCI(NSInt (B)))). Let V be any N-open-g-nbd of f(z,:s). By Theorem
4.5, there exists NS-open-g-nbd U of x,;  such that f(U) C NSCI(V). Since
NSCI(f~Y(NSInt(B))) € NSCI(f*(B)), we have z,;s € NSCl (f~! (NSCI
(NSInt(B)))). By Definition 4.4, Uqf~'(B), i.e.,f(U)gB. Thus NSCI(V)qB,
which implies f(z,,5) € NSOCI(B). So f(NSCI(f~'(NSCI(NSInt(B))))) C
NSOCI(B), proving (ii).

5. Neutrosophic weakly regular semi continuous functions and neutro-
sophic retracts

Definition 5.1. Let X ba a nts and A C X. Then the subspace (crisp) A of X
is called a neutrosophic retract (for short, N-retract) of X if there exists a neutro-
sophic continuous function r : X — A such that r(a) = a for all a € A. In this
case r is called a N-retraction. A is called an NO-retract (NSC-retract) of X if r
is N-open (NSC'). Similarly, A is called NW SC-retract of X if r is NWSC.
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Theorem 5.2. If A is an NO-retract, NSC-retract of the nts X then for every
nts Y, any NWSC' function g: A —'Y can be extended to an NW SC' function of
X into Y.

Proof. Let Y be an arbitrary nts and ¢ : A — Y be an NWSC function. By
Corollary 3.9, gor: X — Y is NWSC and gor(a) = g(r(a)) = g(a) for all a € A,
where 7 : X — A is a NO-retract, NSC-retraction. Hence g or is an NWSC
extension of g to X and this completes the proof.

Theorem 5.3. If A is an NO-retract, NSC-retract of X and B is an NWSC-
retract of A then B is an NW SC-retract of X.

Proof. Let r: X — A be an N-open and N RSC mapping such that r(a) = a for
all a € A. Let s : A — B be an NWSC retraction of A such that s(b) = b for all
b € B. By corollary 3.9, sor: X — Bis NWSC and sor(b) =0 for all b € B.
Hence B is NW SC-retract of X and this proves the result.

Theorem 5.4. An nts X is called an N-quasi Urysohn space if for any two distinct
NP’s x4 s and Y,y s, there exist nos’s Uy and Uy in X such that x4 sqUy, yr1.sqUs
and NCZ(Ul) N NCZ(UQ) = ON.

Theorem 5.5. An nts X is said to be NS-quasi Hausdorff if distinct NP’s in X
have disjoint N S-g-nbds, i.e., if ;s and yr+ s are distinct NP’s in X, then there
exist NS-g-nbds Vi and Vy such that x,+ sqVi, YrtsqVo and Vi NVy = Op.

Theorem 5.6. If Y is an N-quasi Urysohn space and f: X — Y is an NWSC
injection, then X is a NS-quasi Hausdorff space.

Proof. Let z,;s and y,+s be two distinct NP’s in X. f being injective, f(x,+)
and f(y.+s) are distinct NP’s in Y. Since Y is N-quasi Urysohn, there exists
nos’s Vi and V5 in Y such that f(x,:)qVi, f(yresqV2) and NCU(Vy) N NCI(Vz) =
Oy, e, fTHNSInt(NCI(Vy)) N fHNSInt(NCI(V;)) = Oy, By Theorem 3.6,
Trsqf 1 (V1) C fTHNSInt(NSCU(VY))) C f~HNSInt(NCI(Vy)). Similarly .., sq
f71(Vz) € fFYNSInt(NSCI(V,))) € f~YNSInt (NCI(Vy)). So, f~Y(NSInt
(NCI(Vy)) and f~(NInt(NCI(V3)) are disjoint N.S-q-nbds of z, ;¢ and y,; s, re-
spectively. So X is N.S-quasi Hausdorff and this proves the result.

6. Conclusion

The basic aim of this paper we introduced the concept of neutrosophic weakly
semi continuous, neutrosophic regular semi ¢g-neighbourhood in neutrosophic topo-
logical spaces. Moreover, the relationship among neutrosophic weakly semi contin-
uous and other existing continuous functions and some counter examples to show
that these types of mappings are not equivalent. Finally, Neutrosophic retracts,
neutrosophic semi retracts, neutrosophic quasi Urysohn space and neutrosophic
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semi Hausdorff spaces are introduced and studied. In future, we promote this
thought into neutrosophic semi  continuous mappings, neutrosophic contra semi
£ continuous and contra semi [ irresolute mappings in neutrosophic topological
spaces. Further, we work may include the extension of this work for NeutroTopol-
ogy and AntiTopology which got some attention from researchers.
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