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Abstract: In this paper , the concept of Strongly Contra Neutrosophic gso” - continuous function and Contra Neutrosophic
gsa” - irresolute mapping are introduced in Neutrosophic Topological Spaces . We also discussed about the interrelations
of these functions with the already existing neutrosophic functions. We also discussed about the properties and
characterizations of these functions with examples .
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1 Introduction
The N,,, set theory was introduced by F.Smarandache[11] . It consists of three components namely truth, indeterminancy
and false membership function . The idea of N,,, set comes from two concepts . One is intuitionistic fuzzy sets and it is
introduced by K.Atanassov’s[6] . The other idea is fuzzy sets and it is introduced by L.A.Zadeh’s[15] . R.Dhavaseelan ,
S.Jafari, C.Ozel and M.A.Al-Shumrani[10] has introduced the concept of Strongly Contra N,,, g — continuous and he also
discussed about the idea of Contra N,,g — irresolute mapping . The real life application of N,, topology is applied in
Information Systems , Applied Mathematics etc .

In this paper, we introduce some new concepts in N, TS such as Strongly Contra N, gsa™ — continuous and
Contra N, gsa™ — irresolute mapping .
2 Preliminaries
Definition 2.1:[14] Let P be a non-empty fixed set . A N, set H on the universe P is defined as H=
{(p, (tw(@), iw(P), fir())) : p € P} where tip(p), i(p), fir(2) represent the degree of membership function t(p),
the degree of indeterminacy i;+ () and the degree of non-membership function fi-(p) respectively for each element p € P
to the set H . Also , tyr, i, fir : P—]170,1*[ and 0 < tr(p) + ix(p) + fir(p) < 3% . Set of all Neutrosophic set
over P is denoted by Neu(P) .

Definition 2.2:[14] Let P be a non-empty set. A= {( 2, (tA(ga), iA(p),fA(;a)) Y:p€ ]P’} and B=
{2, (@), 150, fs(P)) ) : p € P} are Ny, sets , then

() ACBifty(p) < tg(@), ix(p) < izg@), fu(@) = fe(p) forall pEP.

(i) £n B = {(, (min(t4(2), ta(@)), min(ix(), is(@) ), max(fs (), f(@)) ) ) : 2 € P},

(iii) 4 U B = {( 2, (max(ts (), ta () ), max(i5 (@), (s () ), min(fs(2). fu(@)) )): 2 € P}.

@) & = {{2, (@), 1~ is@), ts(@)) ): p EP}.

V) Oy,,, = {2, (0,0,1)) : p €EP}and 1y, = {(»,(1,1,0)) : p EP}.
Definition 2.3:[14] A neutrosophic topology (NeT) on a non-empty set P is a family 7y, of neutrosophic sets in P
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satisfying the following axioms ,
() Oy > ey € Twey -
(i) A, N A, €Ty, forany Ay, A, €Ty, -
(iii) U A; €y, for every family {4; /i€Q} S 1y, .
In this case , the ordered pair (]P, TNeu) or simply P is called a neutrosophic topological space (N,,, TS) . The elements of
Ty, 18 neutrosophic open set (N,,, — 0S) and Ty, ° is neutrosophic closed set (N,,, — CS) .
Definition 2.4:[1] A neutrosophic set A in a N,,, TS (]P, TNeu) is neutrosophic generalized semi alpha star closed set
(Npugsa® — CS) if Ny,a — int(Nya — cl(K)) € N,,, — int(G) , whenever A S G and G is Na* — OS.
Definition 2.5:[2] A N,,,TS (P,ty,,) is Nygsa® —T1 s, space if every N, gsa* — CS in (P,7y,,) is a N, — CS in
(P, 7w, -
Definition 2.6: A N, function fy: (P, 7y, ) - (Q, oy,,) is
(1) N,,, — continuous[7] if fy ™" of N, — CS in (Q , O'Neu) isaN,, —CS in (IF’, TNeu) .
(2) N, gsa* — continuous[2] if fy ™" of N,,, — CS in (Q, oNeu) isa Ny, gsa* —CS in (IP’, ‘L'Neu) .
(3) N, gsa* — irresolute map[2] if fy~* of N,,gsa* — CS in (Q, aNeu) isa Ny, gsa* —CS in (]P’, ‘L'Neu) .
(4) strongly N,,,gsa* — continuous[3] iff,\,_1 of N,,gsa*—CS in (Q, aNeu) isaN,, —CS in (]P, TNeu) .
(5) perfectly N,, gsa* — continuous[3] if fy " of N,,gsa* — CS in (Q , O'Neu) is both N,, —O0S and N, — CS
(ie , N, — clopen set) in (]P’, TNeu) .
(6) almost N,,gsa* — continuous[4] if fy " of N,,R — CS in ((@, O'Neu) isa Ny, gsa* —CS in (IF’, ‘[Neu).
(7) almost contra N,, gsa* — continuous[5] if fy ™' of N,,R — 0S in (Q , O'Neu) isa Ny, gsa®—CS in (]P, TNeu)'
(8) contra N,,, — continuous[10] if fy " of N,, — 0S in (Q , UNeu) isaN,, —CS in (]P, TNeu)'
(9) contra N,, gsa* — continuous[5] if fy ' of N,, — 0S in (Q, oNeu) isa Ny, gsa* —CS in (IP’, ‘[Neu).
Definition 2.7: A N,,, — function fy: (P, 7y,,) = (Q, oy,,) is
(1) strongly contra N,,,g — continuous[10] iff,\,_1 of N,,g —0S in (Q , UNeu) isaNg, —CS in (]P, TNeu)'
(2) strongly contra N,,,gR — continuous[7] iff,\,_1 of N,,gR — 0S in (Q , O-Neu.) isaN,, —CS in (]P’, TNeu)‘
(3) strongly contra N,,, ga — continuous[9] iff,\,_1 of N, ga —0S in (Q , JNeu) isaN,, —CS in (]P’, TNeu)‘
(4) contra N,, gR — irresolute[7] if fy " of N,,gR — 0S in (Q , O-Neu) isa Ny gR —CS in (]P’, TNeu)'
(5) contra N,, ga — irresolute[9] if f, " of N,,ga — 0S in (Q, aNeu) isa Ny ga —CS in (P, ‘L'Neu).
(6) contra N,, g — irresolute[10] if fy " of N,,g — OS in (Q , UNeu) isaNg,,g—CS in (]P’, TNeu)'
Definition 2.8:[8] A space (]P’, TNeu) is N, — locally indiscrete space if every N, — 0S isa N,, — CS in (]P’, TNeu) .
Definition 2.9:[5] A space (P, ‘L'Neu) is Nggsa™ — locally indiscrete space if every N,,gsa® —0S is a N, — CS in
(P, 7w, -
Definition 2.10:[13] Let 7y, = {0 Noyw 1 Neu} is N TS over P . Then (IP’, ‘[Neu) is N, — discrete topological space .
3 Strongly Contra Neutrosophic gsa® — Continuous Function
Definition 3.1: A N,, — function fy: (]P, TNeu) - (Q , aNeu) is strongly contra N,,gsa* — continuous if the inverse
image of every N, gsa*™ — OS in (Q , O-Neu) isa N, —CS in (IP’, TNeu) . (ie) fy “(A) is a N, — CS in (]P’, TNeu) for
every Ng,gsa®—0S Ain (Q, aNeu) .
Theorem 3.2: Every strongly contra N, gsa® — continuous is contra N, gsa* — continuous , but not conversely .
Proof: Let fy : (]P, TNeu) - (Q, O'Neu) be any N,, — function . Let A be any N,, — OS in (Q , oNeu) .Then A is a
Ny, gsa® — 0S in (Q, UNeu) . Given fy is strongly contra N,,, gsa* — continuous , then fy,"*(A) is a N,, — CS in
(]P’, ‘L'Neu) = fy '(K) isaN,,gsa* —CS in (]P’, TNeu) = fy is contra N, gsa* — continuous.
Example 3.3: Let ? ={p} and Q ={g} . y,, = {On,, 1n,, A} and oy, ={On,, 1y, B} are N, TS on (P,7y,,) and
(Q, ay,,) - Also A= {(p, (0.4,0.6,0.8))} and B = {(g,(0.2,0.4,0.6))} are N,,(P) and N,,(Q) . Define a map fy :
(P,zy,,) - (Q, oy,,) by fu(») = g .Let B={(g,(0.2,0.4,0.6))} beaN,, — 0S in(Q , oy,,).Then fy *(B) =
{(p,(0.2, 0.4, 0.6))} = fy “*(B) isa N,,gsa* — CS in (P, ‘[Neu) = fy is contra N, gsa™ — continuous . But fy is not

strongly contra N, gsa* — continuous .
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Theorem 3.4: Every strongly contra N,,,gsa™ — continuous is contra N,,, — continuous , but not conversely .

Proof: Let f) : (]P’, TNeu) - (Q, O'Neu) be any N,,, — function. Let A be any N, — OS in (Q , UNeu) .Then A isa
Ng, gsa® — 0S in (Q , O'Neu) . Given fyy is strongly contra N,,, gsa* — continuous , then fy ~*(A) isa N,, — CS in
(]P’, ‘L'Neu) = fy is contra N, — continuous .

Example 3.5: Let P ={p} and Q ={g} . 7y, = {On,, 1n,, A} and oy, ={Oy,, ,1y,, B} are N, TS on (P,7y,,) and
(Q, GNeu) respectively . Also A= {{(p, (0.6,0.6,0.2))} and B = {{4,,(0.2,0.4,0.6))} are N,,(P)and N,,(Q) . Define
amap fy: (P,7y,,) = (Q, ow,,) by fu(#) =g . Let B={(g,(0.2,0.4,0.6))} bea N,, —0S in (Q, oy,,) . Then
v 1®) ={{p,(0.2,0.4,0.6))} = fy '(B) isa N,, — CS in (]P, TNeu) = fy is contra N,,, — continuous . But f is not
strongly contra N, gsa™ — continuous.

Theorem 3.6: Every strongly contra N,,,gsa* — continuous is almost contra N, gsa* — continuous , but not conversely .
Proof: Let f : (]P’, ‘[Neu) - (Q, O'Neu) be any N,, — function. Let A be any N,,R — OS in (Q, O'Neu) . Then A is
a N, — O0S in (Q, O'Neu) [12] > A is a N, gsa®™ — OS in (Q, O-Neu) . Given fy 1is strongly contra N, gsa* —
continuous function , then fy '(A) isa N,, — CSin (P,7y,,) = fy (A) isa Nygsa®—CS in (P,1y,,) = fy is
almost contra N, gsa™ — continuous .

Example 3.7: Let P ={p} and Q ={g} . y,, = {On,,» 1n,, A} and oy, ={On,, 1y, B} are N, TS on (P,7y,,) and
(Q, ay,,) - Also A= {(p,(0.4,0.5,0.7))} and B = {(g,(0.3,0.4,0.7))} are N, (P) and N,,(Q) . Define a map
fur (Poty,,) » (Q, ay,,) by fu(®) =g . Let B={(q,(0.3,04,0.7))} be a N,,R —0S in (Q, agy,,) . Then
v T®) ={p,(03,0.4,0.7))}= fy '(B)isaN,,gsa* — CSin (P, ‘L'Neu) = fy is almost contra N,,, gsa™ — continuous
. But fy is not strongly contra N, gsa™ — continuous .

Theorem 3.8: Every perfectly N,,gsa* — continuous is strongly contra N, gsa™ — continuous , but not conversely .
Proof: Let f : (IF’, ‘[Neu) - (Q, O'Neu) be any N,,, — function. Let A be any N,,gsa” — 0S in (Q, aNeu) . Given fy
is perfectly N, gsa* — continuous, then fy " (4) is both N,, — 0S and N,, — CS in (P ’TNeu) = fy '(K) isa N, —
CS in (]P’, ‘L'Neu) = fy is strongly contra N, gsa* — continuous .

Example 3.9: Let P ={p} and Q ={q}. Ty, = {On,,» 1., A, €} and oy, = {Oy,,,1x,, B} are

N, TS on (P,7y,,) and (Q, ay,,) . Also A={(p,(0.4,0.6,0.2))} , B= {(g,(0.4,0.6,0.2))} and €=
{(#,([0,0.2],[0,0.4],[0.4,1]))} are N, (P) and N, (Q) . Defineamap fy : (P,7y,,) = (Q, on,,) by fu(®) = 4
Let € ={(q,([0,0.2], [0,04], [0.4,1]))}beaN,,gsa* — CS in(Q , ay,,)= fy " (€)isaN,, — 0Sin(P,ty,,)
= fy is strongly contra N, gsa® — continuous . But fy is not perfectly N, gsa™ — continuous .

Theorem 3.10: Let fy : (]P’, ‘L'Neu) - (Q, aNeu) be strongly contra N,,gsa* — continuous and (IP’, ‘L'Neu) is Ny, —
locally indiscrete space , then f is strongly N,,,gsa™ — continuous .

Proof: Let A be any N, gsa* — CS in (Q , UNeu) . Given fy is strongly contra N, gsa* — continuous, then fy " (4) is a
N, — 0Sin (IP ’TNeu) . Given (]P , TNeu) is N,,, — locally indiscrete space , then fy,~"(A) isa N,, — CS in (]P’, TNeu) =
fn is strongly N,,gsa” — continuous .

Theorem 3.11: Let fy : (]P’, ‘L'Neu) - (Q, aNeu) be strongly contra N,,gsa* — continuous and (IP’, ‘L'Neu) is Ny, —
locally indiscrete space , then fy is N, gsa* — irresolute .

Proof: Let A be any N, gsa* — CS in (Q , O-Neu) . Given fy is strongly contra N,, gsa* — continuous , then fy " (&) is
aN,, —0Sin (]P’, TNeu) . Given (]P’, TNeu) is N,, — locally indiscrete space , then fy, " *(A) isa N,, — CS in (]P, TNeu) =
fn YK isa N,,gsa* —CS in (P, ‘L'Neu) = fy i1s N gsa® — irresolute .

Theorem 3.12: Let fy : (]P’, ‘L'Neu) - (Q, aNeu) be strongly contra N,,gsa* — continuous and (IP’, ‘L'Neu) is Ny, —
locally indiscrete space , then fy is N,,gsa* — continuous .

Proof: Let A be any N,, —CS in ((@ , O'Neu) . Then AisaN,,gsa*—CS in (Q , O-Neu) . Given fy is strongly contra
N,,gsa* — continuous , then fy " (&) is a N,, — OS in (]P’, TNeu) . Given (]P’, TNeu) is neutrosophic locally indiscrete
space , then fy '(A) isa Ny, —CS in (P,7y,,) = fy (&) isa Nygsa® —CS in (P,1y,,) = fy is Neygsa® —
continuous .

Theorem 3.13: Let fy : (P, ‘L'Neu) - (Q, aNeu) be contra N, gsa* — continuous . Then fy is strongly contra
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N,,gsa* — continuous , if (P, ‘L'Neu) and (Q, O'Neu) are N,,gsa* — T1/2 space .

Proof: Let A be any N,,gsa*— 0S in (Q, O'Neu) . Since (Q, O'Neu) isa Ny, gsa* — T1/2 space , then Aisa N,, — 0S
in (Q, O-Neu) . Given fy is contra N,,gsa* — continuous , then fy '(A) isa N,,gsa*—CS in (]P’, TNeu) . Given
(]P’, TNeu) isa Ny gsa™ — T1/2 space , then fy " (4) isa N,, —CS in (P, TNeu) = fy 1is strongly contra N, gsa* —
continuous .

Theorem 3.14: Let f) : (]P’, TNeu) - (Q, O'Neu) be contra N,,, — continuous and (Q, O'Neu) isaNggsa*—T1 /, Sbace
, then f is strongly contra N,, gsa™ — continuous .

Proof: Let A be any N,,gsa” — 0S in (Q, O-Neu) . Given (Q, O'Neu) isa Ny, gsa* — T1/2 space , then Aisa N,, — 0S
in (Q , O-Neu) . Given fy is contra N,,, — continuous , then f,_"(A) isa N,, — CS in (]P, TNeu) = fy I1s strongly contra
N,,gsa* — continuous .

Theorem 3.15: Let f), : (]P’, TNeu) - (Q, O'Neu) be strongly contra N, gsa™ — continuous and (]P’, ‘L'Neu) is N, — locally

indiscrete space , then fy is almost N,, gsa™ — continuous.
Proof: Let A be any N,,R — CS in (Q , O'Neu) .Then Aisa N,,gsa* — CS in (Q , O-Neu) . Given fy is strongly contra
N,,gsa* — continuous , then fy, " "(A) isa N,, — OS in (IF’, TNeu) . Given (IP’, TNeu) is a N,,, — locally indiscrete space ,
then fy '(A) isa Np, —CSin (P,7y,,) = fy "(A) isa Npygsa®—CS in (P,7y,,) = fy is almost N, gsa* —
continuous .
Theorem 3.16: Let fy : (P, ‘L'Neu) - (Q, UNeu) be strongly contra N,,gsa” — continuous and (]P, TNeu) is Ngy, —
discrete topological space , then f is perfectly N,,, gsa™ — continuous .
Proof: Let A be any N, gsa™ — CS in (Q , O'Neu) . Given fy is strongly contra N,, gsa* — continuous, then fy,~*(A) is
a N, —0Sin (]P, TNeu) . Given (]P, TNeu) is a neutrosophic discrete topological space, then fy, " (A) isa N,, — CS in
(]P’, ‘L'Neu) = fy "(4) is both N,, —0S and N,, —CS in (]P, ‘[Neu) = fy is perfectly N, gsa® — continuous .
Theorem 3.17: Let fy: (]P’, TNeu) - (Q , O-Neu) be any N,,, — function . Then the following are equivalent .

(1) fy is strongly contra N, gsa™ — continuous.

(2) The inverse image of every N,,gsa* — CS A in (Q , UNeu) isa N, — O0S in (]P’, TNeu)'
Proof: (1) = (2),, Let A be any N, gsa* — CS in(Q , gy,,). Then A° is a N,,gsa” — 0S in (Q, oy, ). Given fy

[
is strongly contra N,,, gsa* — continuous, then fy, " (A°) = (fN_l(A)) isa N, —CSin (P, TNeu) = fii A s a
N, —0S in(P,zy, ).
(2)=> (1), Let Abe any N gsa*—0S in (Q, aNeu) . Then A° is a N,,gsa* —CS in (Q, O-Neu) . By hypothesis ,

v LA = (fN_l(A))C isa N, —0S in (P, TNeu) = fy '(K) isaN,, —CS in (P, TNeu) = fy 1is strongly contra
N,,gsa* — continuous .

Theorem 3.18: Let fy: (]P’, TNeu) - (Q, O'Neu) be strongly contra N,,gsa* — continuous and gy : (Q,O‘Neu) -
(]R, VNeu) be contra N,,gsa* — continuous , then gyofy : (P, TNeu) - (]R, yNeu) is N, — continuous .

Proof: Let A beany N,, — CS in (]R{, VNeu) . Given gy is contra N,,,gsa* — continuous, then g, 1(A) is a N, gsa* —
0S in (Q , O-Neu) . Given fy is strongly contra N, gsa* — continuous , then fN_l(gN_l(A)) = (gyofy) 1(A) is a
N,, —CS in (IP’, ‘L'Neu) = gnOofy is N, —continuous .

Theorem 3.19: Let fy: (IP’, ‘[Neu) - (Q, O'Neu) be strongly contra N,,gsa* — continuous and gy : (Q,aNeu) -
(]R , yNeu) be N,,gsa* — continuous , then gyofy : (]P’ , TNeu) - (]R, VNeu) is a contra N,,, — continuous .

Proof: Let A be any N, — 0S in (]R, yNeu) . Given gy is N, gsa* — continuous , then gy~1(A)is a N,,gsa* — 0S
in (Q , O'Neu) . Given fy is strongly contra N, gsa* — continuous , then fN_l(gN_l(A)) = (gyofy) 1A is a N,, —
CS in (]P’, ‘[Neu) = gnOfy is contra N, — continuous .

Theorem 3.20: Let fy: (]P, TNeu) - (Q, oNeu) and gy : (Q,O‘Neu) - (]R{, VNeu) be strongly contra N, gsa* —
continuous . Then gyofy : (]P, TNeu) - (]R, VNeu) is strongly contra N, gsa* — continuous , if (]P, TNeu) is Ny, —
locally indiscrete space .

Proof: Let A be any N, gsa* — 0S in (]R, VNeu) . Given g is strongly contra N,,gsa* — continuous, then gy 1(4) is
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a N, —CS in (Q,oNeu) = gy (&) is a N,gsa*—CS in (Q,aNeu) . Given fy is strongly contra N, gsa* —
continuous , then fy " (gy 1K) = (gno fi) *(K) is a N, —0S in (P,1y,,) . Given (P,7y,,) is N, — locally

indiscrete space , then (gyofy) 1(A) is a N, — CS in (P, ‘L'Neu) = gnOfy is strongly contra N, gsa* — continuous.

4 Contra Neutrosophic gsa” — Irresolute Mapping

Definition 4.1: A N,,, — function fy: (]P’, TNeu) - (Q , O'Neu) is contra N,, gsa* — irresolute if the inverse image of every
N,,gsa* — 0S in (Q, aNeu) isaN,,gsa* —CS in (IP’, ‘[Neu) . (ie) fy '(4) is a N,,gsa* —CS in (]P’, ‘L'Neu) for every
Npgsa®—0S Kin (Q, oy,,) -

Theorem 4.2: Every contra N, gsa* — irresolute is contra N,,, gsa™ — continuous , but not conversely.

Proof: Let fy : (]P’, ‘L'Neu) - (Q, oNeu) be any N, — function. Let A be any N,, — 0S in (Q, UNeu)' Then A is
Ny, gsa® — 0Sin (Q,O’Neu). Given fy is contra N, gsa* — irresolute , then fy ' (A) isa N,,gsa* — CS in (]P, ‘[Neu) =
fn is contra N, gsa* — continuous .

Example 4.3: Let ? ={p} and Q ={g} . 7y, = {On,,, 1n,, A} and oy, ={Oy,, ,1y,, B} are N, TS on (P,7y,,) and
(Q, ay,,) - Also A= {(p,(0.7,0.6,0.5))} and B = {(g,(0.3,0.2,0.8))} are N, (P) and N,,(Q) . Define a map
fur (Poty,,) » (Q, ay,,) by fu(») =g . Let B={(g,(0.3,0.2,0.8))} be a N, —0S in (Q, oy,,) . Then
v 1®) ={{p,(03, 0.2, 08))} = fy '(B)isa N,,gsa* —CS in (P, ‘L'Neu) = fy is contra N, gsa™ — continuous .
But fy is not contra N, gsa™ — irresolute .

Theorem 4.4: Every strongly contra N,,,gsa™ — continuous is contra N, gsa* — irresolute , but not conversely.

Proof: Let f : (]P, TNeu) - (Q, aNeu) be any N,,, — function. Let A be any N,,gsa* — OS in (Q, aNeu)' Given fy
is strongly contra N,,, gsa* — continuous , then fy,~"(A) isa N,, — CS in (]P’, TNeu) = fyv '(K)is a N,,gsa* — CS in
(P,7y,,) = fy is contra N, gsa* — irresolute .

Example 4.5: Let P ={p} and Q ={g} . 7y, = {On,, 1n,, A} and oy, ={On,, ,1y,, B} are N, TS on (P, 7y,,) and
(Q, ay,,) - Also A= {(p,(0.4,0.5,0.7))} and B = {(g,(0.2,0.3,0.7))} are N,,(P) and N,,(Q) . Define a map
fur (Poty,,) » (Q, ay,,) by fn(®) =g . Let € ={(g,(0.3,0.4,0.6))} be a N,,gsa*—0S in (Q,oy,,) . Then
v N D) ={p,(03,04,0.6))} = fy (@) isa N,,gsa* —CS in (P, ‘[Neu) = fy is contra N,,gsa™ — irresolute . But
fn 1s not strongly contra N,,, gsa* — continuous .

Theorem 4.6: Every perfectly N,,gsa* — continuous is contra N, gsa* — irresolute , but not conversely .

Proof: Let fy : (]P, TNeu) - (Q, O'Neu) be any N, — function. Let A be any N,,gsa*—0S in ((@, O'Neu).
Given fy is perfectly N,,, gsa* — continuous , then fy (&) is N,, — 0S and N,, — CS in (P, ‘[Neu) = fv i K)isa
N,,gsa* —CS in (P, ‘L'Neu) = fy iscontra N, gsa* — irresolute .

Example 4.7: Let ? ={p} and Q ={g} . 7y, = {On,,» 1n,, A} and oy, ={Oy,, ,1x,, B} are N, TS on (P,7y,,) and
(Q, ay,,) - Also A= {(p,(0.4,0.5,0.8))} and B = {(3,(0.2,0.4,0.6))} are N, (P) and N,,(Q). Define a map
fur (Poty,,) » (Q, ay,,) by fv(») = . Let € ={(g,(0.50.2,0.8))} be a N,gsa*—0S in (Q,oy,,) . Then
v N @ ={p,(05,0.2,08))} = fy (@) isaN,,gsa* —CS in (P, ‘[Neu) = fy is contra N, gsa™ — irresolute . But
fn is not perfectly N, gsa™ — continuous .

Theorem 4.8: Every contra N, gsa* — irresolute is almost contra N,,, gsa* — continuous , but not conversely .

Proof: Let f : (]P’, ‘L'Neu) - (Q, O'Neu) be any N,,, — function. Let A be any N,,R — O0S in (Q, UNeu) .Then Aisa
N,, —0S in (Q, O'Neu) = fisa N,,gsa* — 0S in (Q, O'Neu) . Given fy is contra N, gsa* — irresolute , then
fn 'K is N,,gsa* —CS in (IP’, ‘L'Neu) = fy is almost contra N,, gsa™ — continuous .

Example 4.9: Let P ={p} and Q ={g} . y,, = {On,,» 1n,, A} and oy, = {0y, ,1y,, B} are N, TS on (P,7y,,) and
(Q, ay,,) - Also A= {(p,(0.6,0.8,0.4))} and B = {(g,(0.7,0.6,0.5))} are N, (P) and N,,(Q) . Define a map
fur (P, 1y,,) = (Q, oy, ) by fu(®) =q.Let € = {{(g, (0,0,1))} beaN,,R—0S in(Q, oy, ). Then fy ' (€) =
{(p,0,0,1))} = fy (®)isaN,,gsa* — CS in (P, ‘L'Neu) = fy is almost contra N,,gsa™ — continuous . But fy is not
contra N, gsa* — irresolute .

Theorem 4.10: Let fy : (P, 7y,,) = (Q, oy,,) be contra N, gsa* — continuous and (Q, ay,,) is Np,gsa* — T1,
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space , then fj is contra N, gsa™ — irresolute .

Proof: Let A be any N, gsa*™ — 0S in (Q, O'Neu) . Given (Q, O'Neu) isa Ng,gsa™ — T1/2 space , then Aisa N,, —O0S
in (Q , UNeu) .Given fy iscontra N,,gsa* — continuous , then fy '(4) isa N,,gsa* — CSin (IP, ‘L'Neu) = fy iscontra
Ng,gsa™ — irresolute.

Theorem4.11: Let fy, : (]P , TNeu) - (Q, O'Neu) be contra N,,,gsa* — irresolute and (]P’, ‘L'Neu) is N, gsa™ — T1/2 space
, then f is strongly contra N, gsa™ —continuous .

Proof: Let A be any N,,gsa” — 0S in (Q, O'Neu) . Given fy is contra N,,gsa* — irresolute , then fy, "(A) is a
Nggsa® —CS in (P, 7y, ). Given (P, ty,,) is Np,gsa® — Ty, space, then fy "'(4) isa N,, —CS in (P, Tng,) = fn
is strongly contra N, gsa* — continuous .

Theorem 4.12: Let f) : (]P, TNeu) - (Q , O'Neu) be strongly N,, gsa* — continuous and (]P’, TNeu) is neutrosophic locally
indiscrete space , then fy is contra N, gsa™ — irresolute .

Proof: Let A be any N,,gsa™ — 0S in (Q , O-Neu) . Given fy is strongly N,,gsa* — continuous , then fy,"*(A) is a
Ng, — 0S in (IF’, TNeu)' Given (]P’, TNeu) is N,,, — locally indiscrete space , then fy " (&) isa N,, — CS in (IP, TNeu) =
fn 'K isa N,,gsa* —CSin (]P, ‘[Neu) = fy is contra N, gsa* — irresolute .

Theorem 4.13: Let fy : (]P, TNeu) - (Q, O'Neu) be contra N,,gsa* — irresolute . Then fy is perfectly N, gsa* —

continuous , if (]P’, ‘L'Neu) is both N, gsa* — T1 /, Space and N,,, — discrete topological space.

Proof: Let A be any N,,gsa” — 0S in (Q, O'Neu) . Given fy is contra N,,gsa* — irresolute , then fy,~"(A) is a
N gsa* — CS in (]P, TNeu)' Given (]P, TNeu) is Ny, gsa™ — T1/2 space , then fy "' (A) isa N,, — CS in (P, ‘L'Neu). Since
(]P’, TNeu) is N,,, — discrete topological space , then f, " (4) isa N,, — 0S in (]P, TNeu) = fy '(A) is both N,,, — 0S and
N,, — CS in (]P, ‘[Neu) = fy is perfectly N, gsa® — continuous .
Theorem 4.14: Let fy: (]P’, TNeu) - (Q , O-Neu) be any N,,, — function . Then the following are equivalent .

(1) fy is contra N, gsa™ — irresolute .

(2) The inverse image of every N,,gsa* — CS A in (Q , O'Neu) isa Ny, gsa* — 0S in (IP’, ‘[Neu).
Proof: (1) = (2),, Let A be any N, gsa* — CS in(Q, gy,,). Then A° is a N, gsa* — 0S in (Q, oy,,). Given fy

[
is contra N,,gsa* — irresolute , then fy, " (A°) = (fN_l(A)) isa Nygsa*— CSin (P,7y,,) = fy '(A) is a
N,,gsa* — 0S in (]P’, TNeu) .
(2)=> (1), Let Abe any N gsa*—0S in (Q, aNeu) . Then A° is a N,,gsa* —CS in (Q, O-Neu) . By hypothesis ,

fn LA = (fN_l(A))C is a Ny gsa® —0S in (P,7y,,) = fy (&) isa Nygsa® —CS in (P,ty,,) = fy is contra
N,,gsa* — irresolute .

Theorem 4.15: Let fy: (]P’, ‘L'Neu) - (Q, UNeu) be contra N,,gsa* — irresolute and gy : (Q,aNeu) - (]R{, yNeu) be
contra N,,, gsa* — continuous , then gyofy : (]P, ‘L'Neu) - (]R, yNeu) is N, gsa™ — continuous.

Proof: Let A be any N,, — CS in (]R{, yNeu) . Given gy is contra N,,gsa* — continuous , then gy 1(4A) is a
Np.gsa®—0S in (Q,ay,,) . Given fy is contra N,,gsa* — irresolute , then fy "*(gy"2(&)) = (gnofy) *(A) is a
N,,gsa* —CS in (P,TNeu) = gnOofy 18 Ny gsa™ — continuous .

Theorem 4.16: Let fy: (]P, TNeu) - (Q, UNeu) be contra N, gsa™ — irresolute and gy : (Q,O‘Neu) - (]R, VNeu) be
N,,gsa* — continuous , then gyofy : (IP’, TNeu) - (]R, VNeu) is contra N, gsa* — continuous.

Proof: Let A be any N,, — OS in (]R{, yNeu) . Given gy is N,,,gsa* — continuous , then gy~ 1(4A)is a N, gsa* — O0S
in (Q,0y,,). Given fy is contra N, gsa* —irresolute , then fy, (g "1(K)) = (gnofy) *(A) is a N,gsa® — CS in
(]P’, ‘L'Neu) = gyofy is contra N, gsa* — continuous .

Theorem 4.17: Let fy: (]P’, ‘L'Neu) - (Q, aNeu) be contra N,,, — continuous and gy, : (Q,O’Neu) - (]R{, yNeu) be contra
N,,gsa* — irresolute . Then gyofy : (IP’, ‘L'Neu) - (]R{, VNeu) is strongly N,,gsa”* — continuous , if (Q, GNeu) is
N, gsa* — T1/2 space .

Proof: Let A be any N,,gsa*—CS in (]R, VNeu) . Given gy is contra N,,gsa* — irresolute , then gy 1(A) is a
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Ny, gsa® —0S in (Q , O-Neu) . Given (Q, O'Neu) is Ny, gsa™ — T1/2 space , then gy "1(A) is a N,, — OS in (Q,O’Neu) .

Given fy is contra N,,, — continuous , then fy ™ '(gy*(£)) = (gnyofy) *(A)is a Ny, — CS in (P, 7y,,) = gnofy
is strongly N,,gsa* — continuous .
Theorem 4.18: Let fy: (]P, TNeu) - (Q, GNeu) be N.,gsa® — irresolute and gy : (Q'O-Neu) - (]R, VNeu) be contra
N,,gsa* — irresolute , then gyofy : (]P, ‘L'Neu) - (]R{, yNeu) is contra N, gsa* — irresolute .
Proof: Let A be any N, gsa”™—0S in (]R, yNeu) . Given gy is contra N,,gsa* — irresolute , then gy 1(4) is a
Nggsa® — CS in (Q, ay,,) . Given fy is N,gsa® — irresolute , then fu H(gn 1) = (gyofy) 1K) is a
N,,gsa* —CS in (P, ‘L'Neu) = gnOfy is contra N, gsa™ — irresolute .
Theorem 4.20: Let fy: (IP’, ‘L'Neu) - (Q, aNeu) be strongly N,, gsa* — continuous and gy : (Q,O’Neu) - (]R, yNeu) be
contra N,,gsa* — irresolute , then gyofy : (]P, ‘L'Neu) - (]R{, yNeu) is contra N, gsa* — irresolute .
Proof: Let A be any N, gsa”™—0S in (]R, yNeu) . Given gy is contra N,,gsa* — irresolute , then gy 1(4) is a
N,,gsa* — CS in (Q, O'Neu) . Given fy is strongly N,,gsa* — continuous , then fN_l(gN‘l(A)) = (gnofu) (A) is
a N,, —CS in (]P’, ‘L'Neu) = (gyofn) Q) is a N, gsa* —CS in (]P’, ‘L'Neu) = gyOofy is contra N, gsa™ — irresolute .
Theorem 4.21: Let fy: (]P’, ‘[Neu) - (Q, O-Neu) be perfectly N,,gsa* — continuous and gy : (Q , O'Neu) - (]R{, yNeu) be
contra N,,gsa* — irresolute , then gyofy : (]P’, TNeu) - (]R{, VNeu) is contra N, gsa* — irresolute .
Proof: Let A be any N,,gsa* —0S in (]R, VNeu) . Given gy is contra N, gsa* — irresolute , then gy 1(4A) is a
N, gsa* —CS in (Q,oNeu) . Given fy is perfectly N,,gsa* — continuous , then fN_l(gN‘l(A)) = (gyof) 1A is
both N,,, —0S and N,, —CS in (]P’, TNeu) = (gyofy) Y(A) is a N, gsa* — CS in (IP’, ‘[Neu) = gnO0fy is contra
N,,gsa™ — irresolute.
Theorem 4.22: Let fy: (IP’, ‘[Neu) - (Q, O'Neu) and gy : (Q,O’Neu) - (]R{, yNeu) be contra N,,gsa” — irresolute . Then
gnofn ¢ (]P’, TNeu) - (]R{, yNeu) is contra N, gsa* — irresolute , if (]P, TNeu) is N.,gsa” — locally indiscrete space .
Proof: Let A be any N,,gsa* —0S in (]R, VNeu) . Given gy is contra N, gsa* — irresolute , then gy~ 1(4A) is a
Npgsa®—CS in (Q,oy,,) - Given fy is contra N, gsa* — irresolute , then fu H(gnTA) = (gyofy) 1K) is a
Ng,gsa* — 0S in (]P’ , ‘L'Neu) . Since (]P’ ’TNeu) is N,,gsa* — locally indiscrete space , then (gyofy) 2 (A) isa N,, — CS
in (]P,‘L’Neu) = (gyofy) 1A is a N,,gsa* — CS in (]P’, ‘L'Neu) = gnOofy is contra N, gsa* — irresolute .
5 Conclusions
In this paper we have discussed about Strongly contra N,, gsa* — continuous and contra N, gsa* — irresolute map . We
had an idea to extend this paper to the next level about almost contra N,,gsa® — continuous and also the application of
this paper . In future work , we will discussed and find out the results of this paper application.
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