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. INTRODUCTION

The notion of fuzzy set was introduced by Zadeh[19] in 1965 where each element had a certain degree of membership.
Following this concept K.Atanassov[1,2,3] in 1983 introduced the idea of intuitionistic fuzzy set on a universe X as a
generalization of the fuzzy set. Here besides the degree of membership a degree of non-membership for each element is also
defined. Smarandache[15,16] originally gave the definition of a neutrosophic set and neutrosophic logic. The neutrosophic
logic is a formal frame trying to measure the truth, indeterminacy and falsehood. Chaos and fractal are among the greatest
discoveries of the 20" century, which have been widely investigated with significant progress and achievements. It has become
an exciting emerging interdisciplinary area in which a broad spectrum of technologies and methodologies have emerged to deal
with large-scale, complex and dynamical systems and problems. In 1989, R.L. Deveney[6] defined chaotic function in general
metric space. T. Thrivikraman and P.B. Vinod Kumar[19] defined Chaos and fractals in general topological spaces. M.
Kousalyaparasakthi, E. Roja, M.K. Uma[10] introduced the concept of intuitionistic chaotic continuous functions. M.
Kousalyaparasakthi and E. Roja [11] have contributed to the study on Intuitionistic Orbit Co-kernal Spaces and Intuitionistic
Uniform* AB-Border Spaces.

The concept of Baire spaces was introduced by R.C Haworth and R.C. McCoy [9]. The concept of orbit of a point plays
a vital role in chaos and fractals. These concepts are applied in animation, computer graphics and medical field. Also the
concepts may be applied in game theory to find the solution of the game. Motivated by the varied applications of neutrosophic
and chaotic spaces. T.Madhumathi and F.Nirmala Irudayam[12] introduced the concept of neutrosophic chaotic set and hence
continuous functions. T.Madhumathi and F.Nirmala Irudayam[13] introduced the concept of application of neutrosophic
chaotic continuous functions. In this paper, the concepts of neutrosophic orbit co-kernal spaces, neutrosophic Os -sets,
neutrosophic orbit meager* sets, neutrosophic orbit comeager* sets, neutrosophic orbit meager* spaces, neutrosophic orbit
quasi regular spaces and neutrosophic orbit strongly complete spaces are introduced and studied.

I1. PRELIMINARIES
Definition 2.1([16]). Let X be a non empty set. A neutrosophic set (NS for short) A is an object having the form A =
<x,AL A2 A%> where A'A? A3 represent the degree of membership , the degree of indeterminacy and the degree of non-
membership respectively of each element xeX to the set A.
Definition 2.2 ([16]). Let X be a non empty set, A = <x,A', A2, A®>> and B = <x,B?,B2,B%> be neutrosophic sets on X, and let {A; : i
€ J} be an arbitrary family of neutrosophic sets in X, where Al = <x,Al, A?, A®>>
() AcBifandonlyif Al € B!, A2 2 B?and A’ 2 B®
(iA=Bifandonlyif AcBand B € A.
(iii) A=<x,A3 A2 Al>
(iv)ANB=<x,ANB!, A2UB2, ASUA3>
(v) AUB=<x,AlUB!, A2NB2 A3NB3>
(vi) VA = <X, UA,NARZNAR>
(vii) NA;j = <x,NALUAZ UA®>
(viid)A—-B=AN B,
(iX) on = <X,0,X , X>; Xn = <X, X, @, ¢ >.
Definition 2.3 ([18]). A neutrosophic topology (NT for short) on a nonempty set X is a family t of neutrosophic set in X
satisfying the following axioms:
(i) on, XNE T
(ii) G1N G2 € 7 for any G1,G2 € 1.
(i) UG € 1 for any arbitrary family {G;: I€J} S t.
Definition 2.4 ([7]). (a) If B = <y,B*,B?,B%> is a neutrosophic set in Y, then the preimage of B under f, denoted by f1(B), is the
neutrosophic set in X defined by f1(B) = <x,f1(B),f(B?),f }(B®)>.
(b) If A = <x,ALA?2 A% is a neutrosophic set in X, then the image of A under f, denoted by f(A), is the neutrosophic set in Y
defined by f(A) = <y,f(A1),f(A2), Y-f(X-A%)> where

A if f(y) =2

otherwise

fan=1> Prerie)
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2 H -1
fn0)= supxef_l(y)A if f7(y)=¢

otherwise
i | M) AT )20
1 otherwise

Definition 2.5 ([17]). Let (X, 1) and (Y,o) be any two neutrosophic topological spaces and let f : X — Y be a function. Then fis
said to be continuous if and only if the preimage of each neutrosophic set in ¢ is a neutrosophic set in 7.
Definition 2.6 ([17]). Let (X, 1) and (Y,0) be two neutrosophic topological spaces and let f: (X, ) — (Y,o0) be a function. Then f
is said to be open iff the image of each neutrosophic set in 1 is a neutrosophic set in c.
Definition 2.7 ([6]). Orbit of a point x in X under the mapping f is Os(x)={x, f(x), f 2(x),...}
Definition 2.8 ([6]). x in X is called a periodic point of f if f"(x) =x, for some n € Z*. Smallest of these n is called period of x.
Definition 2.9 ([6]). f is sensitive if for each © >0 there exist (a) &> 0 (b) ye X and (c) n€ Z. such that d(x,y)< o and
d(f'(x).f'(y))> € .
Definition 2.10 ([6]). f is chaotic on (X,d) if (i) Periodic points of f are dense in X (ii) Orbit of x is dense in X for some x in X
and (iii) f is sensitive.
Definition 2.11 ([19]). Let (X, 1) be a topological space and f: (X, 1) — (X, 1) be continuous map. Then f is sensitive at x € X if
given any open set U containing x there exists (i) y € U (ii) n € Z*and (iii) an open set V such that f(x) € V, f'(y) ¢ cl(V ). We
say that f is sensitive on a F if f|[F is sensitive at every point of F.
Definition 2.12.([19]) Let (X, t) be a topological space and F € K(X). Let f: F — F be a continuous. Then f'is chaotic on F if

Q) cl(O1(x)) = F for some x € F.

(i) periodic points of f are dense in F.

(iii) fe S(F).

Notation 2.13.([19]) (i) C(F) = {f: F — F | fis chaotic on F} and (i) CH(X) = {F € NK(X) | C(F) # ¢}.

Definition 2.14.([19]) A topological space (X, t) is called a chaos space if CH(X) # ¢. The members of CH(X) are called chaotic
sets.

Definition 2.15.([12]) Let (X, t) be a neutrosophic topological space. A neutrosophic orbit set in X under the function f: (X, 1) —
(X, 1) is denoted and defined as NO#(X) = <x,0(X),0n(x),Or=(x)> for x € X.

Definition 2.16.([12]) Let (X, t) be a neutrosophic topological space and f : (X, t) — (X, 1) be a neutrosophic continuous
function. Then f is said to be neutrosophic sensitive at x € X if given any neutrosophic open set U = <x,U*,U2,U%> containing x
there exists a neutrosophic open set V = <x,V1,V2,V3> such that f'(x) € V , f\(y) ¢ Ncl(V ) and y € U, n € Z*. We say that f is
neutrosophic sensitive on a neutrosophic compact set F = <x,F!,F2.F*> if f|F is neutrosophic sensitive at every point of F.
Definition 2.17.([12]) Let (X, 1) be a two neutrosophic topological space. Let f: (X, 1) — (X, 1) be a function. A neutrosophic
periodic set is denoted and defined as NP#(X) = <x,{x € X | f'r(x) = x},{x € X | f(X) = x},{x € X | f'r(X) = x}>

Definition 2.18.([12]) Let (X, 1) be a neutrosophic topological space and F = <x,F},F%F®> € NK(X). Let f: F — F be a
neutrosophic continuous function. Then f is said to be neutrosophic chaotic on F if

(i) Ncl(NOx(x)) = F for some x € F.
(i) neutrosophic periodic points of f are neutrosophic dense in F. That is, Ncl(NP+(x)) = F.
(iii) f e S(F).

Notation 2.19.([12]) Let (X, t) be a neutrosophic topological space then C(F) = <x,C(F)*,C(F)?,C(F)*> where C(F)! = {f: F — F |
f is neutrosophic chaotic on F}, C(F)? = {f: F — F | f is indeterminacy neutrosophic chaotic on F},and C(F)*= {f: F — F | fis
not neutrosophic chaotic on F}.

Notation 2.20.([12]) Let (X, ) be a neutrosophic topological space then CH(X) = {F = <x,F*,F?,F*> € NK(X) | C(F) # o}.
Definition 2.21.([12]) A neutrosophic topological space (X, 1) is called a neutrosophic chaos space if CH(X) # ¢. The members
of CH(X) are called neutrosophic chaotic sets.

Definition 2.22.([4]) Let (X, 7) be a neutrosophic topological space. Let A be a neutrosophic subset os X. Then the co-kernal
and kernel of A are denoted and defined by

Q) co-ker(A) =uU{ G:Gisaclosed setand G S A}
(i) ker(A)=N{K:Kisaopensetand A € K}

Definition 2.23.([9]) A topological space (X, 7) is a Baire space if the intersection of each countable family of dense open sets is
dense.

Definition 2.24.([14]) A topological space is quasi regular if for every non empty open set U there is a non empty open set V such
that V < U .

Definition 2.25.([5]) Let A be an open covering of a space X. Then a subset S of X is said to be A-small if S is contained in a
member of A.

Definition 2.26.([8]) A space X is said to be strongly countably complete if there is a sequence (A;,i=1,2,3,...n) of open covering
of X such that a sequence (Fi) of non empty closed sets of X has a non empty intersection provided that ., = F for all i and
each Fjis Ai-small.
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111. CHARACTERIZATIONS AND PROPERTIES OF NEUTROSOPHIC ORBIT CO-KERNAL SPACES

Definition 3.1. Let (X, 7) be a neutrosophic topological space. Let NOs (x) be a neutrosophic orbit set of X. Then the
neutrosophic co-kernal and neutrosophic kernal of NO#(x) are denoted and defined by
Nco-ker(NOs (x)) = U{ G = (x, G, G?, G®):G is a neutrosophic closed set and G € NO¢(x) }

Nker(NOs (x)) = N{ K = ( x, K}, K2,K?®) : K is a neutrosophic open set and NOs (x) € K }

Remark 3.2. Let (X, 7 ) be a neutrosophic topological space. Let NOs (x) be
a neutrosophic orbit set of X .

(i) Nker(NG; (X)) = Nco-ker(NO; (X)).

(ii) Nco-ker(NO; (X)) = ker(NO; (X) ).

(iii) Nker(on) = on and Nco-ker(on) = @n.

(iv) Nker(Xn) = Xn and Nco-ker(Xn) = Xn.

(v) If A is a neutrosophic open orbit set then Nker(NOs (x)) = NOs (X).

(vi) If A is a neutrosophic closed orbit set then Nco-ker(NOs (X)) = NOs (X).

(vii) Nco-ker(NOs (x1) U NOs (X2)) = Nco-ker(NOs (x1)) U Nco-ker(NOs (x2)).

Proof The proof is simple.

Definition 3.3. A neutrosophic topological space (X, 7 ) is said to be a neutrosophic orbit co-kernal space if the following
condition holds:

Given any finite collection { NOs (xi), xi € X, i =1, 2, 3, ..., n } of neutrosophic open orbit sets of (X, 7 ) with Nco-ker(NOs (x;))

n
=¢n, 1=1,2,3,...,n and Nco-ker( /~ NOs (Xi)) = ¢n.
i=1
Example 3.4. Let X ={a, b, c,d}. Then the neutrosophic sets A, B, Cand D of X are defined by A =<x,{a, b}, {a c}

{a,d}>, B =<x,{b,c}{b,d}, {ab}>, C=<x,{abc},o {a}>andD=<x, {b}, X, {a,b,d}>.Let T ={Xn, ¢n,
A, B, C, D } be a neutrosophic topology on X. Clearly, (X, 7 ) is a neutrosophic topological space. Let f: (X, 7) — (X, 7) be
a function defined by f (a) = <b, ¢, d>, f (b) = <c, d, a>, f(c) =<d, a, b>and f (d) =<a, b, c>. Then A and B are neutrosophic
open orbit sets. Now, Nco-ker (A) = on, Nco-ker(B) = on and Nco-ker (A N B) = on. Hence the neutrosophic topological
space (X, 7)) is called a neutrosophic orbit co-kernal space.
Definition 3.5. Let (X, 7 ) be a neutrosophic topological space. A neutrosophic orbit set NOs (x), x € X is said to be a
neutrosophic Os -set if it equals the intersection of a finite collection of neutrosophic open orbit sets of (X, 7 ). The
complement of a neutrosophic Os -set is a neutrosophic C, -set.
Theorem 3.6. Let (X, 7 ) be a neutrosophic topological space. Then the following statements are equivalent:

(i) (X, T )isaneutrosophic orbit co-kernal space.

(i) Nco-ker(NOs (xi)) = on, Xi € X, 1 =1, 2, 3, ..., n and Nco-ker(NOs (z)) = on, for

every neutrosophic Os -set NOs (z) of (X, 7).
(iii) Nker(W(Xi)) =Xn X EX,i=123 ..,nand Nker(m) = Xy, for every neutrosophic C, -set

NO; (2) of (X, 7).

Proof

n
(i) = (i) Let NOx (z) be a neutrosophic Os -set. By Definition 3.5., NOs (z) = /) NOs (xi), Xi € X. Nco-ker(NOs (z)) = Nco-ker(
i=1
n n
(M NOs (xi) Since (X, 7 ) is a neutrosophic orbit co-kernal space, Nco-ker(NOs (xi)) = @n and Nco-ker(~ NOs (xi)) = ¢n .
i=1 i=1
This implies that, Nco-ker(NOs (z)) = on . Hence, Nco-ker(NOs (xi)) = on and Nco-ker(NOs (z)) = ¢n.
(i) = (iii) The proof is simple.
(iii) = (i) Let Nker(NO; (X;)) = Xn, xi € X,i=1,2,3, ..., nthis implies that,
Nco-ker(NOs (xi)) = on. Q)

n - -
Let NO¥ () =~ NOx (i), be a neutrosophic O -set. Then, NO; (2) is a neutrosophic C, -set. By assumption, Nker(NO; (2) )
i=1

= Xy, that is Nker(NO; (2)) = X, This implies that, Nco-ker(NOx (2)) = on.

n
That is, Nco-ker( ~ NOs (xi)) = ¢on . )
i=1
From (1) and (2), we have, (X, 7 ) isaneutrosophic orbit co-kernal space.
Theorem 3.7. Let (X, 7 ) be a neutrosophic orbit co-kernal space. If NOs (z), z € X is a neutrosophic C, -set then NOs (z) N
NOs (y) = on, for every neutrosophic open orbit set NOs (y), y € X of (X, 7 ).

IJRAR19J1593 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 905


http://www.ijrar.org/

© 2018 IJRAR January 2019, Volume 6, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

n

Proof Let NOs (z) be a neutrosophic C -set. By Definition 3.5., NOt (z) = ) NOr (Xi)
i-1

NO; @ = UNGO; (%)=~ NOs (x;)
i1 i1

n N
Since (X, 7) is a neutrosophic orbit co-kernal space, Nco-ker( NOf (Xi)): ON.
i=1

This implies that, Nco-ker(NO; (2) ) = on 3)
Suppose that, NOr (z) N NO; (Y) = on

NO; (20 "NO; (Y) = on

NO; (2) U NOx(y) = Xu.

Now, Nco-ker( NO; () U NOx (y)) = Nco-ker(Xn)

By Remark 3.2., Nco-ker( NO; (2) )u Nco-ker(NOx (y)) = X

By (3), on U Nco-ker(NOs (y)) = Xn. That is, Nco-ker(NOs (y)) = Xn.

Which is impossible. Hence, NO¢ (z) N NOs (y) = on.

Definition 3.8. Let (X, 7) be a neutrosophic topological space. A neutrosophic orbit set NO: (x), x€ X is said to be a

n
neutrosophic orbit meager* set if NOr (x) = |_) Nker(Nco-ker(NOx(xi))), xie X with Nker(Nco-ker(NOx(xi))) = Xn. The
i-1

complement of a neutrosophic orbit meager™* set is a neutrosophic orbit comeager™ set.
Theorem 3.9. Let (X, 7) be a neutrosophic orbit co-kernal space. Then the neutrosophic kernal of every neutrosophic orbit

meager* set is Xn.

n
Proof Let NOs (x), x € X be an neutrosophic orbit meager* set. By Definition 3.8., NOt(x) = { _) Nker(Nco-ker(NOx (xi))), Xi
i=1

e X with  Nker(Nco-ker(NO: (xi))) = Xn. Now, Nker(N Or (X)) = Nker(CJ Nker(Nco-ker(NOs (xi)))) = Nker(CJ Xn)=
i=1 i=1

NKker(Xn)=Xn. Hence the neutrosophic kernal of every neutrosophic orbit meager® set NOs (x) is Xn.
Remark 3.10. Let (X, 7)) be a neutrosophic orbit co-kernal space. Then the neutrosophic co-kernal of every neutrosophic orbit
comeager* set is Qn.
Proof The proof is simple.
Theorem 3.11. Let (X, 7)) be a neutrosophic topological space. Then the following statements are equivalent:
(i) (X, 7 ) isaneutrosophic orbit co-kernal space.
n
(i) Nker(\_JNOs (xi)) = Xn, for every neutrosophic closed orbit set NOs (xi), xi€ X, i=1,2, 3, ..., n with Nker(NOs
i=1
(xi)) = Xn.

Proof (i) = (ii)

Let NOf (xi), Xi €X , i =1, 2, 3, .., n be neutrosophic closed orbit sets with Nker(NOs (x)) = Xn. Then NOj (X;) is

— n
neutrosophic open orbit sets with Nco-ker( NO; (Xi)) = on. Since (X, 7') is a neutrosophic orbit co-kernal space, Nco-ker(
i=1

NO; (X;) )=¢n. Nco-ker(—\NOs (X;)) = ﬂ . Nker(CJ NOK(Xi))=Xn.
i=l

i=1
(ii) = (i) The proof is simple

Definition 3.12. Let NOs (xi), xi € X be neutrosophic orbit sets. A neutrosophic topological space (X, T ) is called a neutrosophic

n
orbit meager* space if \__) Nker(Nco-ker(NOs (xi)) = on.
i=1
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Theorem 3.13. If (X, 7) is aneutrosophic orbit meager* space then (X, 7) is not an neutrosophic orbit co-kernal space.
Proof Since (X, 7') is a neutrosophic orbit meager* space, CJ Nker(Nco-ker(NOs (xi)))= on, Xi € X . This implies that, Nco-
ker(NOs (X)) = on, Xi € X . Hence, =

CJ Nco-ker(NOs (xi)) = on 4

i—1

Let NOx (vi) = Nco- ker(NO; (x;)). Which implies that each NOr (i), yi € X is a neutrosophic open orbit set. Now, ~ NOr
i-1
(v) =  (Nco-ker(NO; (x;))).

i=1

ANOr ()= _(Nco-ker(NO; (x,)))
i=1 i=1
By (4), \NOx (¥) = @ -

i=1

(rj\ NOs (yi) = Xn

i=1

Nco-ker( (T\ NOs (yi)) = Nco-ker(Xn)
i<

Nco-ker( A NOs (Vi) = Xn
i=1

n
Nco-ker(~NOs (i) = ¢n.
i=1
Hence, (X, 7 ) is not a neutrosophic orbit co-kernal space.
Theorem 3.14. Let (X, 7 ) be a neutrosophic topological space and NOs (X), X € X be a neutrosophic orbit set of X . Then
Nco-ker(NOs (x)) = on if and only if NOs (y) U NOs (x) = Xn, for every neutrosophic open orbit set NOs (y), NOs (y) = X, ¥
eX.
Proof Assume that Nco-ker(NOs (x)) = on. Suppose that NOs (y) U NOs (X) = Xy, for
Every neutrosophic open orbit set NOs (y), NOs (y) = Xn. Now, NOs (y) U NOs (X) = Xy

NO; () NG (X) = X_N
NO; (y) N NO; (X) =on.

This implies that, NO; () < m
NO; (y)  Nor (9
Nco—ker(W)g Nco-ker(NOs (X))
By assumption, Nco—ker(m) = @n. Since m is a neutrosophic closed

orbit set, Nco-ker(NO; (y)) = NOs (y). Thus, NO; (Y) = on. This implies that,
NOxt (y) = Xn. Which is a contradiction. Hence, NOs (y) U NO¢ (x) = Xn.

Conversely, let NOf (y) U NOs (x) = Xn. This implies that, NO; (y) N NO; (X) = on. Suppose that, x€ Xy and x &

Nker(NO; (X)). So, xe (N ker(NO; (X)), that is, x & Nco-ker(NOy (x)). Therefore, Nco-ker(NOs (x)) N NO; (X) = ¢n.

This is a contradiction. Hence, x € Nker(NO; (X) ). Thus, Xx < Nker(NOs (x)). That is, Xn = Nker(NO; (X) ).

Hence, Nco-ker(NOs (x)) = ¢n.

Definition 3.15. A neutrosophic topological space (X, 7 ) is said to be neutrosophic orbit quasi regular if for every neutrosophic
open orbit set NOs (x), x€ X with NOs (x) = ¢n, there is a neutrosophic open orbit set NOs (y), y € X such that Nco-ker(NO¢
(Y)) ©NOx (x) with  Nker(NO¢ (x)) = ¢n.

Definition 3.16. Let (X, 7 ) be a neutrosophic topological space. Let {NOs (xi), Xi€ X ,i=1, 2, 3, ..., n } be a neutrosophic open
orbit covering of (X, 7 ). Then the neutrosophic orbit set NOs (y), y € X is said to be { NOs (xi) } -small if NOs (y) is contained
in a member of {NOs(xi), xi €X,i=1,2,3,..,n}.

Definition 3.17. A neutrosophic topological space (X, 7 ) is said to be neutrosophic orbit strongly complete if there is a
sequence { NOs (xi), i€ X ,i=1, 2,3, ..., n } of neutrosophic open orbit covering of (X, 7) such that a sequence { NOs (yi),

n

yi € X,i1=1,2,3, ..., n} of neutrosophic closed orbit sets with NOs (yi)) = Xy of (X, 7 ) with ) NOs (yi) = X provided
i=1

that NOs (yi+1) D NOs (yi) for all i and each NOs (i) is { NOs (i) } -small.
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Theorem 3.18. Every neutrosophic orbit quasi regular space and neutrosophic orbit strongly complete space is a neutrosophic
orbit co-kernal space.

Proof Since (X, T ) is a neutrosophic orbit strongly complete space, { NOs (x), xi € X ,i=1, 2, 3, ..., k } is a sequence of
neutrosophic open orbit cover. Let { NOf (i), vi € X,i=1, 2, 3, ..., k } be a sequence of neutrosophic open orbit sets with Nco-
ker(NOs (Vi) = on.

Let NOr (z), z< X be a neutrosophic open orbit set of (X, T ). Since (X, T ) is a neutrosophic orbit quasi regular space, there is a
neutrosophic open orbit { NOs (x2) } -small set NO¢ (1), z1 € X with NOx (z1) = Xy such that Nco- ker(NOs (z1)) = NOx (2)
U NOs (y1).

Continue inductively to construct a sequence { NOx (z)), z; € X, j =1, 2, 3, ..., n } of neutrosophic open orbit sets with NOs (z;)
= Xy such that Nco-ker(NOs (zj)) D NOs (zj-1) U NOs (y;-1) and NOs (z;), zie X, j =1, 2, 3, ..., n is { NOs (Xj+1) } -small.

Now, { Nco-ker(NOs (x;)), Xj € X,j=1, 2, 3, ..., n } is a increasing sequence of neutrosophic closed orbit sets and Nco-ker(NOs
(z;)) iIs{ NOs (x;) } -small. Since (X, 7 ) is aneutrosophic orbit strongly complete space,

C) Nco-ker(NOx (X)) = Xn ®)
j=1

Now, C) Nco-ker(NOs (z;)) ©NOs (z2) U ((r']\ NOs (¥; ))-
j=1 =

n n

By (5), NOs (2) U () (NOx (y; ))) = Xn . By Theorem 3.14., Nco-ker(~\NOs (y;j )) = on . Hence, (X, 7 ) is a neutrosophic
j=1 j=1

orbit co-kernal space.

Theorem 3.19. Let (X, 7 ) be a neutrosophic orbit co-kernal space. Let { NOs (x;), xi€e X ,i=1, 2, 3, ..., n } be a sequence of

neutrosophic closed orbit sets and NOs (y), Y€ X be a neutrosophic open orbit set with NOs (y) = on such that NOf (y) N

n
(\_J NO; (X;))=on. Then there isan integer jsuch that NOr (y) N Nker(NO (X} )) = on.
i—1

Proof Suppose that, NOr (y) N Nker(NOs (X; )) = ¢n for all j. Let NOs (xi) — Nker(NOs (xi)) = NOF (xi) N Nco-ker( NO; (X;)) be
a neutrosophic closed orbit set. Let NOs (b) = NO; (X;)- Nker(NG; (X;))be a neutrosophic open orbit set with

NO; (X;) - Nker(NGO; (X;)) = on. By assumption, NO; (y) N (.CJ NO; (X;) - Nker(NG; (x;)))) =on. NO; (V)N

(\INO, (0))) = o NO,()UNO,B)) = X NO, (DUGNO, B) =X,

n

By Theorem 3.14., Nco-ker( 0 NO¥ (bi)) = o (6)
i=

Then there is an integer j such that Nco-ker(NOs (bj )) = ¢n. @)

From (6) and (7), we have (X, T ) is not a neutrosophic orbit co-kernal space.
Which is a contradiction. Hence, NOs (y) N Nker(NOs (X; )) = on.

IV. ON NEUTROSOPHIC ORBIT CO-KERNAL CONTINUOUS FUNCTIONS
Definition 4.1. Let (X, 7 )and (X, o) be any two neutrosophic topological spaces. Let f: (X, 7 )—> (X, o) be a

n
function. Then fissaid to be a neutrosophic orbit co-kernal function if Nco-ker( q f 1(NOs (vi))) = o~ and Nco-ker(f "1(NO¢
i=

(¥))) =on in (X, T ) for every neutrosophic open orbit set NOs (y), y € X in (X, o).

Theorem 4.2. Let (X, 7) be a neutrosophic topological space. If f: (X, 7) — (X, 7) is a neutrosophic orbit co-kernal
function then (X, 7 ) is a neutrosophic orbit co-kernal space.

Proof The proof is simple.

Definition 4.3. Let (X, 7 ) and (X, o) be any two neutrosophic topological spaces. Letf: (X, 7) — (X, o) be a function.
Then f is said to be a neutrosophic orbit continuous function if the inverse image of each neutrosophic open orbit setin (X, o) is
a neutrosophic open orbit setin (X, 7 ).

Theorem 4.4. Let (X, 7), (X, o)and (X, 17 ) be any three neutrosophic topological spaces. Iff: (X, 7 )—> (X, 0)isa
neutrosophic orbit co-kernal function and g : (X, o) — (X, 77 ) is a neutrosophic orbit continuous function then g-°f: (X, 7)
— (X, 17 ) is aneutrosophic orbit co-kernal function.

Proof Let NOs (x), x € X be a neutrosophic open orbit set in (X, 77). Since g is a neutrosophic orbit continuous function, g~*(NOs

n
(X)) is a neutrosophic open orbit set in (X, S). Since fis a neutrosophic orbit co-kernal function, Nco-ker(_mlf (g7Y(NO¢
i=

IJRAR19J1593 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 908


http://www.ijrar.org/

© 2018 IJRAR January 2019, Volume 6, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

(x))) = o~ and Nco-ker(f 1(g2(NOs (x)))) = @n . This implies that Nco-ker((;l (g ° £)X(NOs (x)))) = on and Nco-ker(g ° f

)1(NO¢ (x))) = on. Hence, g © f is a neutrosophic orbit co-kernal function.

Theorem 4.5. Let (X, 7), (X, o) and (X, 77) be any three neutrosophic topological spaces. Letg : (X, o) — (X, 7) bea
neutrosophic open orbit function. If g o f: (X, 7 ) — (X, 77) is a neutrosophic orbit co-kernal function then f: (X, 7 ) — (X,
0') is a neutrosophic orbit co-kernal function .

Proof Let NOs (x), X € X be a neutrosophic open orbit setin (X, o). Since g is a neutrosophic open orbit function, g(NOs (X))

n
is a neutrosophic open orbit set in (X, 77). Since gof is a neutrosophic orbit co-kernal function, Nco-ker(q (gof
i=
) *(9(NOr (xn)))) = @n and Nco-ker((g ° £) *(g(NOs (x)))) = ¢n.
n n
This implies that, Nco-ker(q f (g1 g( NOs (Xn))))) = on and Nco-ker(f 2(g 1(g(NOs (x))))) = on . Therefore, Nco-ker(qf
1= 1=

“1(NO¢ (xn))) = @nand Nco-ker(f 1(NO¢ (x)))) = on. Hence, fis a neutrosophic orbit co-kernal function.

Definition 4.6. Let (X, 7)and (X, o) be any two neutrosophic orbit co- kernal spaces. Let f: (X, 7) —» (X, o) bea
function. Then fis said to be a neutrosophic hardly open orbit function if for each neutrosophic orbit set NO¢ (x), x € X of
(X, o) with Nco-ker(NOs (x)) = on such that NOf (X) < NO: (y) € Xn for some neutrosophic open orbit set NOs (y), vy €
X of (X, 0), Nco-ker(f 1(NOs (x))) = on in (X, 7).

Theorem 4.5. Let (X, 7) and (X, o) be any two neutrosophic orbit co-kernal spaces. If f: (X, 7 ) —» (X, 0) is onto
function then the following statements are equivalent:

(i) f is an neutrosophic hardly open orbit function.

(if) Nker(f (NOs (x))) = X, for all neutrosophic orbit set NOs (x) of (X, 7) with Nker(NOs (X)) = Xy and there exists a
neutrosophic closed orbit set NOr (y) = Xn of (X, o) such that NOs (y) < T (NOs (x)).

(iii) Nker(f (NOs (x))) = X, for all neutrosophic orbit set NOs (x) of (X, 7 ) with Nker(N Os (X)) = Xn and there exists a
neutrosophic closed orbit set NO¢ (y) = X of (X, o) such that f 1(NO¢(y)) < NOs(X).

Proof (i) = (ii)

Assume that (i) is true. Let NOs (X) be a neutrosophic orbit set of (X, 7 ) with Nker(NOs (X)) = Xn and NOs (y) = Xn be a
neutrosophic closed orbit set of (X, ¢ ) such that NOs (y) <f (NOs (X)). Suppose that Nker(NOs (x)) = Xn. This implies that

Nco-ker(f (NO; (X)) ) = onin (X, o) and T (NO; (X)) < NO; (y). By assumption, Nco-ker(f *(f (NO; (X)) )) = onin

(X, 7 ). Now, Nker(NOx (x)) = Nker(f "'(f (NOr (x)))) = Nco-ker(f™* (f (NO; ¥)))) = ¢_N= Xn. This is a contradiction.
Hence, (i) = (ii).

(i) = (iii)

Assume that (ii) is true. Since fis onto function and by assumption, NOs (y) < f (NOs(x)). This implies that f 2(NOs (y)) <
f 1(f (NO¢ (x))). That is, f 1(NOs (y)) < NO¢ (x). Hence, (ii) = (iii).

(iii) = (i) Let NOr (u) < NOf (v) , U, v € X with Nco-ker(NOs (u)) = on and NOs (V) is a neutrosophic open orbit set of (X,
o). Let NOs (x) = f'(NO; (U)) and NOr (y) = NO; (V) . Now, f*(NOx(y) = *(NO; (V))<= f *(NO; (U) )= NOs
(x). Consider, Nker(f (NOs (x)) = Nker(f(f (NO; (u) ))) = Nker(NO; (U)) = Nco-ker(NO; (u)) = ¢_N = Xn.Hence,

Nker(NOs (x)) = Xn implies that, Nker(f *(NO; (U) )) = Nker(f *(NO; (U))) = Xn . Therefore, Nco- ker(f *(NO; (u)))

= Xy . This implies that Nco-ker(f "X(NOf (u))) = ¢n . Therefore, N co-ker(f "2(NOs (u))) = @n in (X, 7). This implies that fisa

neutrosophic hardly open orbit function. Hence, (iii)= (i).

CONCLUSION

In this paper, the concepts of neutrosophic orbit co-kernal spaces, neutrosophic Os -sets, neutrosophic orbit meager* sets,

neutrosophic orbit comeager* sets, neutrosophic orbit meager* spaces, neutrosophic orbit quasi regular spaces, and neutrosophic

orbit strongly complete spaces are studied. Also the concepts of neutrosophic orbit co-kernal functions and neutrosophic hardly

open orbit functions are discussed.
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