Annals of Fuzzy Mathematics and Informatics

Volume 9, No. 6, (June 2015), pp. 975-990 Q@M
ISSN: 2093-9310 (print version) © Kyung Moon Sa Co.
ISSN: 2287-6235 (electronic version) http:/ /www kyungmoon.com

http://www.afmi.or.kr

Intuitionistic chaotic continuous functions

M. KOUSALYAPARASAKTHI, E. Roja, M. K. UmA

Received 31 July 2014; Revised 9 December 2014; Accepted 9 January 2015

ABSTRACT. In this paper, the concepts of intuitionistic periodic points,
intuitionistic orbit sets, intuitionistic sensitive functions, intuitionistic
clopen orbit sets, intuitionistic clopen chaotic sets and intuitionistic chaos
spaces are introduced and studied. The concepts of intuitionistic chaotic
continuous functions, intuitionistic chaotic* continuous functions, intu-
itionistic chaotic** continuous functions, intuitionistic chaotic*** contin-
uous functions, intuitionistic chaotic normal spaces, intuitionistic chaotic
T spaces, intuitionistic chaotic regular spaces and intuitionistic chaotic
extremally disconnected spaces are introduced and studied. Besides pro-
viding some interesting properties and interrelations are discussed.
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1. INTRODUCTION

The concept of intuitionistic set was introduced by goker [I]. In 1989, R. L.
Devaney [3] defined chaotic function in general metric spaces. The concepts of intu-
itionistic periodic points, intuitionistic orbit sets, intuitionistic sensitive functions,
intuitionistic clopen orbit sets, intuitionistic clopen chaotic sets and intuitionistic
chaos spaces. The concepts of intuitionistic chaotic continuous functions, intuition-
istic chaotic* continuous functions, intuitionistic chaotic** continuous functions and
intuitionistic chaotic*** continuous functions are introduced and studied. Some
interrelation are discussed with suitable examples.

Also the concepts of intuitionistic chaotic normal spaces, intuitionistic orbit nor-
mal spaces, intuitionistic chaotic T} spaces, intuitionistic orbit regular spaces, in-
tuitionistic chaotic regular spaces, intuitionistic orbit compact spaces, intuitionistic
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chaotic locally indiscrete, intuitionistic chaotic Hausdorff spaces, intuitionistic or-
bit Hausdorff spaces, intuitionistic chaotic irresolute functions, intuitionistic chaotic
compact spaces, intuitionistic chaotic connected, intuitionistic orbit 7} spaces, intu-
itionistic orbit connected, intuitionistic orbit irresolute functions and intuitionistic
chaotic extremally disconnected spaces are introduced and studied. Besides provid-
ing some interesting properties and interrelations are established.

2. PRELIMINARIES

Definition 2.1 ([I]). Let X be a non empty set. An intuitionistic set (IS for
short) A is an object having the form A = (x, A, A?) where A! and A? are subsets
of X satisfying A' N A2 = ¢ . The set A' is called the set of members of A, while
A? is called the set of nonmembers of A.

Definition 2.2 ([1]). Let X be a non empty set, A = (x, A', A%) and B = (x, B!, B?)
be intuitionistic sets on X, and let {A; : ¢ € J} be an arbitrary family of intuitionistic
sets in X, where A® = (z, A}, A?).

(i) A C B if and only if A C B! and A% D B.

(iil) A= B if and only if A C B and B C A.

(iii) A = (x, A%, A1),

(iv)An B=(z,A' N B!, A2U B?), AU B=(z, A' U B!, AN B?).

(v) U4i = (z,UA},NA2).

(vi) NA; = (z,NA} UAZ).

(vi)A—- B = AN B.

(Viii) O~ = <.T,(b, X>; X0 = <$>Xa ¢>

Definition 2.3 ([2]). An intuitionistic topology (IT for short) on a nonempty set
X is a family T of intuitionistic set in X satisfying the following axioms:

(i) ¢, X €T.

(ii) G1NGy eT for any G1,G, € T.

(iii) UG; € T for any arbitrary family {G;:ie€ J} CT.

In this case the pair (X,T) is called an intuitionistic topological space (ITS
for short) and any intuitionistic set in T is called an intuitionistic open set(I10S
for short) in X. The complement A of an intuitionistic open set A is called an
intuitionistic closed set (ICS for short) in X.

Definition 2.4 ([2]). Let (X,T) be an intuitionistic topological space and A =
(X, AL, A%) be an intuitionistic set in X. Then the closure and interior of A are
defined by

cl(A) =N{K : K is an intuitionistic closed set in X and A C K},

int(A) = U{G : G is an intuitionistic open set in X and G C A}.

It can be also shown that cl(A) is an intuitionistic closed set and int(A) is an

intuitionistic open set in X, and A is an intuitionistic closed set in X iff cl(A) = A;
and A is an intuitionistic open set in X iff int(A) = A.

Definition 2.5 ([1]). (a) If B = (y, B, B?) is an intuitionistic set in Y, then
the preimage of B under f, denoted by fl(B), is the intuitionistic set in
X defined by f~'(B) = (z, ' (B"),f(B?)).
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(b) If A = (z,Al, A%) is an intuitionistic set in X, then the i#mage of A un-
der f, denoted by f(A), is the intuitionistic set in Y defined by f(4) =
(y, (A1), f_(A?)), where f_(A%) =Y — f(X — A?).

Definition 2.6 ([2]). Let (X,T) and (Y,S) be any two intuitionistic topological
spaces and let f: X — Y be a function. Then f is said to be continuous if and
only if the preimage of each intuitionistic set in S is an intuitionistic set in T'.

Definition 2.7 ([2]). (i) If a family {(X,G},G?) : i € J} of intu-
itionistic open set in (X, T') satisfies the condition A C U{(X,G},G?) :
1 € J}, then it is called an open cover of A. A finite subfamily of an
open cover {(X, G}, G?) :i € J} of A, which is also an intuitionistic
open cover of A, is called a finite subcover of {(X,G},G?) :i € J}.
(i) An intuitionistic set A = (X, A!, A%) is an intuitiinustic topo-
logical space (X, T) is called compact iff each open cover of A has
a finite sub cover.

Definition 2.8 ([2]). Let (X,T) be an intuitionistic topological space. A family
B C T is called a base for (X,T) iff each member of T can written as a union of
elements of 3.

Definition 2.9 ([2]). Let (X,T) and (Y, .S) be two intuitionistic topological spaces
and let f: (X,T) — (Y,5) be a function. Then f is said to be open iff the image
of each intuitionistic set in T is an intuitionistic set in S.

Definition 2.10 ([3]). = in X is called a periodic point of f if f™(z) ==z, for some
n € Z,. Smallest of these n is called period of x.

3. CHARACTERIZATIONS OF INTUITIONISTIC CHAOTIC CONTINUOUS FUNCTIONS

Notation 3.1. Let (X, T) be an intuitionistic topological space and A = (z, A*, A?)
be an intuitionistic set of X.

(i) Icl(A) denotes intuitionistic closure of A.

(ii) Iint(A) denotes intuitionistic interior of A.

(iii) Let A = (z, A1, A?) be an intuitionistic set of X. z € A denotes x € A! and
x ¢ A%

(iv) TK(X) denotes the collection of all non empty intuitionistic compact sets of
X.

(v) Let f:(X,T) — (X, T) be a function and U = (z,U',U?) be an intuition-
istic set of X. f(z) € U denotes f(z) € U' and f(x) ¢ U?.

Definition 3.2. Let (X,T) be an intuitionistic topological space. An orbit of a
point z in X under the function f : (X,T) — (X,T) is denoted and defined as
O¢(x) = {z, f*(z), f2(z),...f"(z)} for v € X and n € Z,.

Example 3.3. Let X = {a,b,c}. Let f: X — X be a function defined by f(a) = b,
f(b) = ¢, and f(c) = a. If n = 1, then the orbit points Of(a) = {a, b}, Of(b) = {b, c}
and O¢(c) = {a,c}. If n = 2, then the orbit points O¢(a) = X, Of(b) = X and
Of(c) =X..
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Definition 3.4. Let (X, T') be an intuitionistic topological space. An intuitionistic
orbit set in X under the function f : (X,T) — (X,T) is denoted and defined as
104(z) = (z,04(x), X — Oy(z)) for x € X.

Example 3.5. Let X = {a,b,c,d}. Let f : X — X be a function defined by
fla) =b, f(b) =d, f(c) =a and f(d) = c. If n = 1, then the intuitionistic orbit
sets Of(a) = <x> {av b}7 {Cv d}>7 Of(b) = <l‘, {b7 d}v {a7 C}>7 Of(c) = <J), {av C}’ {b’ d}>
and Of(d) = (z,{c,d},{a,b}). If n = 2, then the intuitionistic orbit sets Os(a) =
(z,{a,b,d},{c}), Of(b) = (z,{b,c,d}, {a}), Of(c) = (z,{a,b,c},{d}) and Of(d)
(x,{a,c,d},{b}). If n = 3, then the intuitionistic orbit sets Of(a) = X, O¢(b)
X, Of(c) = X and Of(d) = X.

Definition 3.6. Let (X,T') be an intuitionistic topological space and f: (X,T) —
(X,T) be an intuitionistic continuous function. Then f is said to be intuitionistic
sensitive at x € X if given any intuitionistic open set U = (x,U', U?) containing
x there exists an intuitionistic open set V = (z, V! V?) such that f*(x) € V,
f™(y) ¢ Ic(V) and y € U, n € Z,. We say that f is intuitionistic sensitive on an
intuitionistic compact set F = (x, F', F?) if f|F is intuitionistic sensitive at every
point of F'.

Example 3.7. Let X = {a,b,c¢,d}. Then the intuitionistic sets A, B, C' and D
are defined by A = (z,{a,b},{c,d}), B = (z,{a},{b,c,d}), C = (x,{c,d},{a,b})
and D = (z,{a,c,d},{b}). Then the family T = {X.,¢.,A,B,C,D} is an in-
tuitionistic topology on X. Clearly, (X,T) is an intuitionistic topological space.
Let f: (X,T) — (X,T) be a function defined by f(a) = ¢, f(b) = d, f(c) = b
and f(d) = a. Let = a and y = d. If n = 1,3,5, then the intuitionistic
open set D = (x,{a,c,d}, {b}) containing = there exists an intuitionistic open set
C = (z,{c,d},{a,b}) such that f"(z) € C, f*(y) ¢ Icl(C) and y € D. Hence the
function f is called intuitionistic sensitive.

Definition 3.8. Let (X, T) be an intuitionistic topological space and F' = (z, F!, F?)
be an intuitionistic set of X. Then Tr = {ANF | A = (x, A', A%) € T} is an intu-
itionistic topology on F' and is called the induced* intuitionistic topology. The pair
(F,TF) is called an intuitionistic subspace* of (X, T).
Notation 3.9. Let (X, T) be an intuitionistic topological space. Let F' = (z, F'*, F'?)
C X then S(F) = (x, S(F)', S(F)?) where

S ={f:(F,Tr) — (F,Tr) | f is intuitionistic sensitive on F'}
and

S(F)? = {f | f is not intuitionistic sensitive on F}.

Definition 3.10. Let (X, T') be an intuitionistic topological space. Let f : (X,T) —

(X,T) be a function. An intuitionistic periodic set is denoted and defined as
IPy(x) = (z,{z € X [ [*(2) = 2}, X —{z € X | ["(z) = z}).
Example 3.11. Let X = {a,b,c}. Let f : X — X be a function defined by
f(a) = a, f(b) = ¢ and f(¢) = b. If n = 1, then the intuitionistic periodic set
IP¢(a) = (x,{a},{b,c}). If n = 2, then the intuitionistic periodic sets IP¢(b) =
(z,{b}, {a, c}), IPs(c) = (z,{c}, {a, b}).
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Definition 3.12. Let (X, T') be an intuitionistic topological space. An intuitionistic
set A = (z, A1, A%) of X is said to be an intuitionistic dense in X, if Icl(A) = X.

Definition 3.13. Let (X, T') be an intutionistic topological space and F = (x, F'1, F’?)
€ IK(X). Let f: (F,Tr) — (F,TF) be an intuitionistic continuous function. Then
f is said to be tntuitionistic chaotic on F if
(i) Icl(IOf(x))r = F for some z € F.
(ii) intuitionistic periodic points of f are intuitionistic dense in F. That is,
Icl(IPs(x))r = F.
(iii) f e S(F).
Notation 3.14. Let (X,T) be an intutionistic topological space then
C(F) = (z,C(F)',C(F)?)
where
C(F)' ={f:(F,Tr) — (F,TF) | f is intuitionistic chaotic on F'}
and
C(F)? ={f:(F,Tr) — (F,Tr) | f is not intuitionistic chaotic on F'}.
Notation 3.15. Let (X,T) be an intutionistic topological space then
CHX)={F=(z,FL,F?) € IK(X) | C(F) # ¢}.

Definition 3.16. An intuitionistic topological space (X, T) is called an intuition-
istic chaos space if CH(X) # ¢. The members of CH(X) are called intuitionistic
chaotic sets.

Definition 3.17. Let (X,T) be an intuitionistic topological space. An intuition-
istic set A = (x, A, A?) is intuitionistic clopen if it is both intuitionistic open and
intuitionistic closed.

Definition 3.18. Let (X,T') be an intuitionistic topological space.

(i) An intuitionistic open orbit set is an intuitionistic set which is both intu-
itionistic open and intuitionistic orbit.
(ii) An intuitionistic closed orbit set is an intuitionistic set which is both intu-
itionistic closed and intuitionistic orbit.
(iii) An intuitionistic clopen orbit set is an intuitionistic set which is both intu-
itionistic clopen and intuitionistic orbit.

Definition 3.19. Let (X,T') be an intuitionistic topological space.

(i) An intuitionistic open chaotic set is an intuitionistic set which is both intu-
itionistic open and intuitionistic chaotic.
(ii) An intuitionistic closed chaotic set is an intuitionistic set which is both
intuitionistic closed and intuitionistic chaotic.
(ili) An intuitionistic clopen chaotic set is an intuitionistic set which is both
intuitionistic clopen and intuitionistic chaotic.

Definition 3.20. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f : (X,T) — (X, 5) is said to be intuitionistic chaotic continuous if for
each periodic point # € X and each intuitionistic clopen chaotic set F' = (z, F'!, F'?)
of f(x) there exists an intuitionistic open orbit set 7Oy (z) of the periodic point x
such that f(IOs(x)) C F.
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Example 3.21. Let X = {a,b,¢,d}. Then the intuitionistic sets A, B, C, D,
E, F, G and H are defined by A = (z,{a,b},{c,d}), B = (z,{a},{b,c,d}), C =
<*T” {C’ d}’ {a” b}>v D= <1‘, {CL, Cy d}’ {b}>’ E= <JC, {b’ d}7 {av C}>v F= <J?, {b}a {a7 C, d}>7
G = (z,{a,c},{b,d}) and H = (z,{a,b,c},{d}). Let T = {X.,¢~,A,B,C, D}
and S = {X.,¢~,FE,F,G, H} be an intuitionistic topologies on X. Clearly (X,T)
and (X, S) be any two intuitionistic chaos spaces. If n = 1,3 then the function
f+(X,T) — (X,S) is defined by f(a) = b, f(b) = d, f(c) = ¢ and f(d) = a. Now,
the function f is called intuitionistic chaotic continuous.

Proposition 3.22. Let (X,T) and (X,S) be any two intuitionistic chaos spaces.
Let f : (X, T) — (X, S) be a function. Then the following statements are equivalent:
(i) f is intuitionistic chaotic continuous.
(ii) Inverse image of every intuitionistic clopen chaotic set of (X, S) is an intu-
itionistic open orbit set of (X,T).
(i) Inverse image of every intuitionistic clopen chaotic set of (X, S) is an intu-
itionistic clopen orbit set of (X,T).

Proof. (i) = (ii) Let F = (x, F'', F'?) be an intuitionistic clopen chaotic set of (X, S)
and the periodic point # € f~(F). Then f(x) € F. Since f is intuitionistic chaotic
continuous, there exists an intuitionistic open orbit set 7O¢(z) of (X,T) such that
xz € I0y(x), f(I0f(x)) C F.

That is, € I0¢(x) C f~1(F). Now, f~1(F)=U{IOs(z) :z € f~1(F)}.

Since f~1(F) is union of intuitionistic open orbit sets. Therefore, f~1(F) is an
intuitionistic open orbit set.

(ii) = (iii) Let F be an intuitionistic clopen chaotic set of (X,S). Then X — F
is also an intuitionistic clopen chaotic set, By (b) f~1(Y — F) is intuitionistic open
orbit in (X, 7). So X — f~1(F) is an intuitionistic open orbit set in (X, T). Hence,
f7L(F) is intuitionistic closed orbit in (X,T). By (ii), f~*(F) is an intuitionistic
open orbit set of (X,T). Therefore, f~!(F) is both intuitionistic open orbit and
intuitionistic closed orbit in (X, T). Hence, f~1(F) is an intuitionistic clopen orbit
set of (X, T).

(iii) = (i) Let = be a periodic point, x € X and F' be an intuitionistic clopen
chaotic set containing f(z) then f~1(F) is an intuitionistic open orbit set of (X, T’)
containing z and f(f~1(F)) C F. Hence, f is intuitionistic chaotic continuous. [J

Definition 3.23. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f : (X,T) — (X,S) is said to be intuitionistic chaotic* continuous
if for each periodic point z € X and each intuitionistic closed chaotic set F' con-

taining f(z), there exist intuitionistic open orbit set IOy (z) containing « such that
F(Iel(I05(x))) C F.

Proposition 3.24. An intuitionistic chaotic continuous function is an intuitionistic
chaotic*™ continuous function.

Proof. Since f is an intuitionistic chaotic continuous function, F' is an intuitionistic

clopen chaotic set containing f(x), there exists an intuitionistic open orbit set IO (x)

containing z such that f(IOf(z)) € F. Then f~!(F) is an intuitionistic clopen

chaotic set of (X, S). By (iii) of Proposition 3.21., f~(F) is an intuitionistic clopen

orbit set in (X,T). Therefore, F is an intuitionistic closed chaotic set containing
980
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f(x) and f~1(F) is an intuitionistic open orbit set such that f(f~1(F)) C F. Since
f7L(F) is intuitionistic closed orbit set, Icl(f~1(F)) = f~*(F). This implies that,
f(Icl(f~Y(F))) C F. Hence, f is an intuitionistic chaotic* continuous function. [

Remark 3.25. The converse of Proposition 3.23. need not be true as shown in
Example 3.25.

Example 3.26. Let X = {a,b, ¢,d}. Then the intuitionistic sets A, B, C, D, E and
F are defined by A = (z,{a,b},{c,d}), B = (z,{a},{b,c,d}), C = (z,{c},{a,b,d}),
D = (z,{a,b,c},{d}), E = (x,{a,c},{b,d}) and F = (x,{a,c},{b,d}). Let T =
{X,¢~,A,B,C,D,E} and S = {X., ¢~,,B, D, E, F} are intuitionistic topologies
on X. Clearly (X,T) and (X, S) be any two intuitionistic chaos spaces. The function
(X, T) — (X,9) is defined by f(a) = b, f(b) =d, f(c) = ¢ and f(d) = a. Now
the function f is intuitionistic chaotic* continuous but not intuitionistic chaotic
continuous. Hence, intuitionistic chaotic* continuous function need not be
intuitionistic chaotic continuous function.

Definition 3.27. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f: (X,T) — (X, S) is said to be intuitionistic chaotic** continuous
if for each periodic point 2 € X and each intuitionistic closed chaotic set F of f(z),
there exists an intuitionistic open orbit set IO f(x) of the periodic point z such that

F104(2)) € Lint(F).

Proposition 3.28. An intuitionistic chaotic continuous function is an intuitionistic
chaotic** continuous function.

Proof. Since f is an intuitionistic chaotic continuous function, F' is an intuitionistic
clopen chaotic set containing f(x), there exists an intuitionistic open orbit set IOf(x)
containing x such that f(IO(x)) C F. Since F' is an intuitionistic open orbit set
in (X,S), F = Iint(F). This implies that, f(IO;(z)) C Iint(F). Hence, f is an
intuitionistic chaotic** continuous function. O

Remark 3.29. The converse of Proposition 3.27 need not be true as shown in the
Example 3.29.

Example 3.30. Let X = {a,b,c}. Then the intuitionistic sets A, B, C, D, E
and F are defined by A = (z,{a},{b}), B = (z,{a},{b,c}), C = (x,{b},{a}),
D= <:E, {a‘7 b}7 {C}>7 E = <1‘, {av b}v {¢}>7 F = (z, {b}, {a, C}> and G = <:E, {b}, {C}>
Let T = {X.,¢~,A,B,C,E} and S = {X.,¢~,B,C,E,F,G} are intuitionistic
topologies on X. Clearly (X,T) and (X,S) be any two intuitionistic chaos spaces.
The function f : (X,T) — (X, S) is defined by f(a) = b, f(b) = d, f(¢) = ¢ and
f(d) = a. Now the function f is intuitionistic chaotic** continuous but not intuition-
istic chaotic continuous. Hence, intuitionistic chaotic** continuous function
need not be intuitionistic chaotic continuous function.

Definition 3.31. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f: (X,T) — (X, S) is said to be an intuitionistic chaotic*** contin-
uous if for each periodic point z € X and each intuitionistic closed chaotic set F

of f(x) there exists an intuitionistic clopen orbit set IO (x) of the periodic point x
such that f(Iint(IO;(x))) C F.
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Proposition 3.32. An intuitionistic chaotic continuous function is an intuitionistic
chaotic*** continuous function.

Proof. Since f is an intuitionistic chaotic continuous function, F' is an intuitionistic
clopen chaotic set containing f(x), there exists an intuitionistic open orbit set IOf(x)
containing x such that f(IOs(z)) C F. This implies that, IO¢(x) C f~(F). Then,
f7Y(F) is an intuitionistic clopen chaotic set of (X,S). By (iii) of Proposition
3.21, f~Y(F) is an intuitionistic clopen orbit set in (X,7’). Therefore, F is an
intuitionistic closed chaotic set containing f(z) and f~!(F) is an intuitionistic open
orbit set such that f(f~(F)) C F. Since f~!(F) is intuitionistic open orbit set,
Lint(f~Y(F)) = f~Y(F). This implies that, f(lint(f~'(F))) C F. Hence, f is an
intuitionistic chaotic*** continuous function. O

Remark 3.33. The converse of Proposition 4.1.4 need not be true as shown in the
Example 4.1.7.

Example 3.34. Let X = {a, b, c,d}. Then the intuitionistic sets A, B, C, D, E and
F are defined by A = (z,{a,b},{c,d}), B = (z,{a},{b,c,d}), C = (x,{c},{a,b,d}),
D = (z,{a,b,c},{d}), E = (z,{a,c},{b,d}) and F = (z,{a,c},{b,d}). Let T =
{X.,6~,A,B,C,D,F}, S ={X.,b~,,A, B,D,F} are intuitionistic topologies on
X. Clearly (X,T) and (X,S) be any two intuitionistic chaos spaces. The function
f:(X,T) — (X,9) is defined by f(a) = b, f(b) = d, f(c) = ¢ and f(d) = a. Now
the function f is intuitionistic chaotic*** continuous but not intuitionistic chaotic
continuous. Hence, intuitionistic chaotic*** continuous function need not
be intuitionistic chaotic continuous function.

Remark 3.35. The interrelation among the functions introduced are given clearly
in the following diagram.

4. PROPERTIES OF INTUITIONISTIC CHAOTIC CONTINUOUS FUNCTIONS

Definition 4.1. An intuitionistic chaos space (X, T) is said to be an intuition-
istic orbit extremally disconnected space if the intuitionistic closure of every
intuitionistic open orbit set is intuitionistic open orbit.

Proposition 4.2. Let (X,T) and (X,S) be any two intuitionistic chaos spaces. If
(X, T) — (X,5) is an intuitionistic chaotic continuous function and (X,T) is an
intuitionistic orbit extremally disconnected space then f is an intuitionistic chaotic*
continuous function.

Proof. Let x be a periodic point and x € X. Since f is intuitionistic chaotic contin-
uous, F' = (x, F*, F?) is an intuitionistic clopen chaotic set of (X, S), there exists an
intuitionistic open orbit set IOy (z) of (X, T) containing x such that f(IOs(x)) C F.
Therefore, IOf(x) is an intuitionistic open orbit set IO(x) of (X, T). Since (X,T)
is intuitionistic orbit extremally disconnected, Icl(IOf(x)) is an intuitionistic open
orbit set. Therefore, F' is an intuitionistic closed chaotic set containing f(z) there
exists an intuitionistic open orbit set Icl(IOy(z)) such that f(Icl(IOf(z))) C F.
Hence, f is intuitionistic chaotic* continuous. 0
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Definition 4.3. An intuitionistic chaos space (X, T) is said to be intuitionistic
chaotic 0- dimensional if it has an intuitionistic base consisting of intuitionistic
clopen chaotic sets.

Proposition 4.4. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. Let
[ (X, T) — (X,S) be an intuitionistic chaotic*** continuous function. If (X,S)
is intuitionistic chaotic 0-dimensional then f is an intuitionistic chaotic continuous
function.

Proof. Let the periodic point x € X. Since (X,S) is intuitionistic chaotic 0-
dimensional, there exists an intuitionistic clopen chaotic set F = (z, F', F?) in
(X,S). Since f is an intuitionistic chaotic*** continuous function, there exists
an intuitionistic clopen orbit set IOf(x) such that f(Iint(IOf(x))) C F. Since
I0;(x) is an intuitionistic open orbit set, Iint(IO0;(x) = IO (x). This implies that,
f(IO¢(x)) C F. Therefore, f is intuitionistic chaotic continuous. O

Definition 4.5. An intuitionistic chaos space (X, T) is said to be an intuitionistic
orbit connected space if X, cannot be expressed as the union of two intuitionistic

open orbit sets JOf(x) and IOy (y), z,y € X of (X, T) with I104(x), 10¢(y) # é~.

Definition 4.6. An intuitionistic chaos space (X, T) is said to be an intuition-
istic chaotic connected space if X. cannot be expressed as the union of two
intuitionistic open chaotic sets U = (z, U, U?) and V = (z,V!,V?) of (X, T) with
UV # ¢n.

Proposition 4.7. An intuitionistic chaotic continuous image of an intuitionistic
orbit connected space is an intuitionistic chaotic connected space.

Proof. Let (X, S) be intuitionistic chaotic disconnected. Let Fy = (z, Fil, F?) and
Fy = (z,FJ, F§) be an intuitionistic chaotic disconnected sets of (X, S). Then F; #
¢~ and Fy # ¢~ are intuitionistic clopen chaotic sets in (X,S) and Y. = F; U Fy
where F1 N Fy = ¢.. . Now,

Xo=f'Y)=fH R UFR) =" (F)Uf T (F).

Since f is intuitionistic chaotic continuous, f~1(F;) and f~!(Fy) are intuitionistic
open orbit sets in (X, T). Also f~1(F1)Nf~Y(F) = ¢~. Therefore, (X, T) is not in-
tuitionistic orbit connected. Which is a contradiction. Hence, (X, S) is intuitionistic
chaotic connected. O

Proposition 4.8. Let (X,T) and (X,S) be any two intuitionistic chaos spaces. If
f i (X,T) — (X,95) is an intuitionistic chaotic continuous function and IOf(x)
is intuitionistic open orbit set then the restriction f|IO¢(z) : IO0f(x) — (X, S) is
intuitionistic chaotic continuous.

Proof. Let F = (x, F1, F?) be an intuitionistic clopen chaotic set in (X, S). Then,

(flIOs(z))"Y(F) = f~Y(F) N 1O04(x). Since f is intuitionistic chaotic continuous,

f7Y(F) is intuitionistic open orbit in (X,7) and IO¢(x) is an intuitionistic open

orbit set. This implies that, f~*(F) N IO¢(x) is an intuitionistic open orbit set.

Therefore, (f|I0¢(x))~!(F) is intuitionistic open orbit in (X, T). Hence, f|IO¢(x)

is intuitionistic chaotic continuous. O
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Definition 4.9. Let (X,T') be an intuitionistic chaos space. If a family {IO(x;) :
i € J} of intuitionistic open orbit set in (X, T) satisfies the condition UIOs(x;) =
X, then it is called an intuitionistic open orbit cover of (X, T).

Proposition 4.10. Let {IOy(z), : v € I'} be any intuitionistic open orbit cover
of an intuitionistic chaos space (X,T). A function f : (X,T) — (X,S) is an
intuitionistic chaotic continuous function if and only if the restriction f|IOf(ac),Y :
I104(z)y — (X, S) is intuitionistic chaotic continuous for each v € T.

Proof. Let v be an arbitrarily fixed index and IOy(x), be an intuitionistic open
orbit set of (X,7). Let the periodic point € IOf(z), and F = (w, FY, F?) is
intuitionistic clopen chaotic set containing (f|IO¢(z),)(xz) = f(x). Since f is in-
tuitionistic chaotic continuous there exists an intuitionistic open orbit set IO(x)
containing z such that f(IOy(z)) C F. Since (IO¢(z)y) is intuitionistic open orbit
cover in (X,T), x € I0f(x) N 10y(x), and

(FlIO;(2) ) IO () N (105 (x)y) = f(IOs(x) N (104(z)))
C fI04(x)
CF.

Hence f|IO(x), is an intuitionistic chaotic continuous function.

Conversely, let the periodic point £ € X and F be an intuitionistic chaotic set
containing f(x). There exists an v € T such that z € IOf(x),y.

Since (f|IO0f(x)y) : IOs(x)y — (X,S) is intuitionistic chaotic continuous, there
exists an [Oy(x) € 1Oy(x), containing z such that (f[IOy(z) )(IOs(x)) € F.
Since IOy (z) is intuitionistic open orbit in (X,T), f(IOs(x)) C F. Hence, f is
intuitionistic chaotic continuous. O

Proposition 4.11. If a function [ : (X,T) — [[(X, ) is intuitionistic chaotic
continuous then Py o f : (X,T) — (X, S)x is intuitionistic chaotic continuous for
each A € A, where Py is the projection of [[(X,S)x onto (X, S)x.

Proof. Let Fy = (x, F\}, F?) be any intuitionistic clopen chaotic set of (X, S)x. Then
Py !(Fy) is an intuitionistic clopen chaotic set in [[(X, S)x and hence (Py o f)~(Fy)
= f~Y(Py(F\)) is an intuitionistic open orbit set in (X,T'). Therefore, Py o f is
intuitionistic chaotic continuous. g

Proposition 4.12. If a function [ : [[(X,T)x — [1(X,S)x is intuitionistic chaotic
continuous then fy : (X, T)x — (X,S)x is an intuitionistic chaotic continuous func-
tion for each A € A.

Proof. Let F\ = (z,F}, F?) be any intuitionistic clopen chaotic set of (X,S)y.
Then P;'(F)) is intuitionistic clopen chaotic in [[(X,S)x and f~1(Py ' (Fy)) =
SHE) X THX, T)a s a € A= {A}}.

Since f is intuitionistic chaotic continuous, f~*(P5 ' (F))) is an intuitionistic open
orbit set in [[(X,T)x. Since the projection Py of [[(X,T)x onto (X,T), is an
intuitionistic open function, f)\_l(F,\) is intuitionistic open orbit in (X, T). Hence,
/> is intuitionistic chaotic continuous. 0
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Definition 4.13. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f : (X,T) — (X, 5) is said to be intuitionistic chaotic irresolute if
for each intuitionistic clopen chaotic set F' = (z, F'*, F?) in (X, S), f~1(A) is an
intuitionistic clopen chaotic set of (X, T).

Proposition 4.14. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. If
(X, T) — (X,85) is an intuitionistic chaotic continuous function and g : (X, S) —
(X,U) is an intuitionistic chaotic irresolute function, then go f : (X,T) — (X,U)
1s intuitionistic chaotic continuous.

Proof. Let F = (x, F*, F?) be an intuitionistic clopen set of (X,U). Since g is in-
tuitionistic chaotic irresolute, g~!(F) is intuitionistic clopen chaotic set of (X, S).
Since f is intuitionistic chaotic continuous, f~1(g=*(F)) = (g o f)"1(F) is an in-
tuitionistic open orbit set of (X,T) such that f=(¢g~1(F)) C F. Hence go f is
intuitionistic chaotic continuous. O

Definition 4.15. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. A
function f : (X,T) — (X, S) is said to be intuitionistic orbit irresolute if for
each intuitionistic open orbit set IO (z) in (X, S), f~'(IO0¢(z)) is an intuitionistic
open orbit set of (X, T).

Definition 4.16. Let (X,T) and (X, S) be any two intuitionistic chaos spaces.
Let f: (X,T) — (X,S) be a function. Then f is said to be an intuitionistic
open orbit function if the image of every intuitionistic open orbit set in (X, T) is
intuitionistic open orbit in (X, S).

Proposition 4.17. Let f : (X,T) — (X, S) be intuitionistic orbit irresolute, sur-
jective and intuitionistic open orbit function. Then go f : (X, T) — (X,U) is
intuitionistic chaotic continuous iff g : (X,8) — (X,U) is intuitionistic chaotic
continuous.

Proof. Let F = (z, F}, F}) be an intuitionistic clopen chaotic set of (X,U). Since
g is intuitionistic chaotic continuous, g~*(F) is intuitionistic open orbit in (X, S).
Since f is intuitionistic orbit irresolute, f~1(g~*(F)) = (go f)~1(F) is intuitionistic
open orbit in (X, T). Hence g o f is intuitionistic chaotic continuous.

Conversely, let go f : (X,T) — (X,U) be an intuitionistic chaotic continuous
function. Let F be an intuitionistic clopen chaotic set of (Z,U), then (go f)~!(F)
is an intuitionistic open orbit set of (X,T"). Since f is intuitionistic open orbit and
surjective, f(f~ (g *(F)) is an intuitionistic open orbit set of (X,S). Therefore,
g~ (F) is an intuitionistic open orbit set in (X, S). Hence, g is intuitionistic chaotic
continuous. |

5. APPLICATIONS OF INTUITIONISTIC CHAOTIC CONTINUOUS FUNCTIONS

Definition 5.1. An intuitionistic chaos space (X, T) is said to be intuitionistic
chaotic locally indiscrete if every intuitionistic open orbit set of (X,T) is an
intuitionistic open chaotic set in (X, T).

Definition 5.2. Let (X, T) be an intuitionistic chaos space. If a family {(x, F}!, F?) :

i € J} of intuitionistic open chaotic sets in (X, T') satisfies the condition U{(z, F}}, F?) :

i € J} = X, then it is called an intuitionistic open chaotic cover of (X,T).
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A finite subfamily of an intuitionistic open chaotic cover {(z, F}, F?) : i € J} of
X, which is also an intuitionistic open chaotic cover of X. Then the intuitionistic
open chaotic cover is called a finite intuitionistic open chaotic subcover of
{{z,F} F?) 1ie J}.

Definition 5.3. An intuitionistic chaos space (X, T) is said to be intuitionistic
chaotic compact if every intuitionistic open chaotic cover has a finite intuitionistic
open chaotic subcover.

Definition 5.4. Let (X,T') be an intuitionistic chaos space. If a family {IO(x;) :
i € J} of intuitionistic open orbit sets in (X, T) satisfies the condition U{IO(x;) :
i € J} = X, then it is called an intuitionistic open orbit cover of (X,T). A
finite subfamily of an intuitionistic open orbit cover {IOy(z;) : ¢ € J} of X, which is
also an intuitionistic open orbit cover of X. Then the intuitionistic open orbit cover
is called a finite intuitionistic open orbit subcover of {IO¢(z;):i € J}.

Definition 5.5. An intuitionistic chaos space (X,T) is said to be intuitionistic
orbit compact if every intuitionistic open orbit cover has a finite intuitionistic open
orbit subcover.

Definition 5.6. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. Let
f (X, T) = (X,95) be a function. Then f is said to be an intuitionistic open
chaotic function if the image of every intuitionistic open chaotic set in (X,T) is
intuitionistic open chaotic in (X, S).

Proposition 5.7. Let (X,T) and (X, S) be any two intuitionistic chaos spaces. Let
(X, T) — (X,8) be an intuitionistic chaotic continuous function, intuitionistic
closed and surjection. If (X,T) is intuitionistic orbit compact and intuitionistic
locally indiscrete then (X, S) is intuitionistic chaotic compact.

Proof. Since f is intuitionistic chaotic continuous, {F,, = (z, F!, F?) : o € I} is an
intuitionistic clopen chaotic cover of (X,.S) there exist an intuitionistic open orbit
cover {f~Y(F,) : a € I} of (X,T). Since (X,T) is intuitionistic orbit compact,
there exists a finite subset Iy of I such that X = U{f"1(F,) : a € Is}. Now,
{f~Y(F.) : « € Iy} is a finite intuitionistic open orbit subcover of {f~1(F,) : « € I}
of (X,T). Since (X,T) is intuitionistic locally indiscrete {f~1(F,) : a € Iy} is
intuitionistic open chaotic subcover of (X, T'). Since f is surjective and intuitionistic
open chaotic, {f(f 1 (F.)) : a € Iy} = {F, : a € Iy} is intuitionistic open chaotic
subcover of (X, S). Hence, (X, S) is intuitionistic chaotic compact. O

Definition 5.8. Let (X, T) be an intuitionistic chaos space. If a family {(z, F}!, F?) :

i € J} of intuitionistic closed chaotic sets in (X, T') satisfies the condition U{(z, F}}, F2) :
i € J} = X, then it is called an intuitionistic closed chaotic cover of (X,T).

A finite subfamily of an intuitionistic closed chaotic cover {(z, F}, F?) : i € J} of
X, which is also an intuitionistic closed chaotic cover of X. Then the intuitionistic
closed chaotic cover is called a finite intuitionistic closed chaotic subcover of
{{z, F},F?) 1ie J}.

Definition 5.9. Let (X,T) be an intuitionistic chaos space. An intuitionistic cover
is said to be intuitionistic clopen chaotic cover if it is both intuitionistic open
chaotic cover and intuitionistic closed chaotic cover.
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Definition 5.10. An intuitionistic chaos space (X, T) is said to be intuitionis-
tic mildly orbit compact if every intuitionistic clopen chaotic cover has a finite
intuitionistic open orbit subcover.

Proposition 5.11. Let f: (X,T) — (X, S) be an intuitionistic chaotic continuous
function, surjective and intuitionistic open orbit function. If (X, T) is intuitionistic
orbit compact, then (X, S) is intuitionistic mildly chaotic compact.

Proof. Since f is intuitionistic chaotic continuous, {F,, = (z, F},F2): «a € I} is an
intuitionistic clopen chaotic cover of (X, S) there exists an intuitionistic open orbit
cover {f~Y(F,) : a € I} of (X, T). Since (X, T) is intuitionistic orbit compact, there
exists a finite subset Iy of I such that X = U{f~}(F,) : a € Iy} of (X,T). Now
{f~Y(F,) : a € Iy} is a finite intuitionistic open orbit subcover of {f~1(F,) : a € I}
of (X,T). Since f is surjective and intuitionistic open orbit, {f(f~1(F,)) : o €
Iy} = {F, : a € I} is intuitionistic open orbit subcover of (X, S). Hence, (X, S) is
intuitionistic mildly chaotic compact. O

Definition 5.12. An intuitionistic chaos space (X, T) is said to be countably in-
tuitionistic orbit compact if every countable intuitionistic open orbit cover has
a finite intuitionistic open orbit subcover.

Definition 5.13. An intuitionistic chaos space (X, T) is said to be countably intu-
itionistic mildly chaotic compact if every countable intuitionistic clopen chaotic
cover has a finite intuitionistic open orbit subcover.

Proposition 5.14. If f : (X, T) — (X, S) intuitionistic chaotic continuous, intu-
itionistic open orbit and surjection. If (X, T) is countably intuitionistic orbit compact
then (Y, T) is countably intuitionistic mildly chaotic compact.

Proof. The Proof is similar to that of Proposition 5.11. O

Definition 5.15. An intuitionistic chaos space (X,T) is said to be intuitionistic
closed orbit compact if every intuitionistic closed orbit cover has a finite intu-
itionistic open orbit subcover.

Proposition 5.16. If f: (X,T) — (X, S) intuitionistic chaotic*** continuous, in-
tuitionistic open orbit and surjection. If (X, T) is intuitionistic closed orbit compact
then (X, S) is intuitionistic closed orbit compact.

Proof. Since f is intuitionistic chaotic*** continuous, {F, = (z, F1, F2): a € A} is
intuitionistic closed chaotic cover of (X, .S) there exists an intuitionistic clopen orbit
cover {f71(F,) : o € A} of (X,T). Therefore, f~1(F,) is an intuitionistic closed
orbit cover of (X, T). Since (X, T) is intuitionistic closed orbit compact, there exists
a finite subset Ag of A such that X.. = U{f~}(F,) : a € Ao}. Now, {f"1(F,) :a €
Iy} is a finite intuitionistic open orbit subcover of {f~1(F,) : a € I} of (X, T). Since
[ is surjective and intuitionistic open orbit, {f(f~1(Fu)):a € In} = {F, : a € Io}
is intuitionistic open orbit subcover of (X, S). Hence, (X, S) is intuitionistic closed
orbit compact. O

Definition 5.17. An intuitionistic chaos space (X, T) is said to be countably in-
tuitionistic closed orbit compact if every countable intuitionistic closed orbit
cover has a finite intuitionistic open orbit subcover.
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Proposition 5.18. If f : (X,T) — (X,S) intuitionistic chaotic continuous, in-
tuitionistic open orbit function and surjection. If (X,T) is countably intuitionistic
closed orbit compact then (X, S) countably intuitionistic closed orbit compact.

Proof. The Proof is follows from Proposition 5.16. g

Definition 5.19. An intuitionistic chaos space (X, T') is said to be intuitionistic
orbit Lindelof if every intuitionistic open orbit cover has a countable intuitionistic
open orbit subcover.

Definition 5.20. An intuitionistic chaos space (X,T) is said to be intuitionistic
mildly chaotic Lindelof if every intuitionistic clopen chaotic cover has a countable
intuitionistic open orbit subcover.

Proposition 5.21. Let f: (X,T) — (X, S) be an intuitionistic chaotic continuous
function, intuitionistic open orbit and surjection. If (X,T) is intuitionistic orbit
Lindelof then (X, S) intuitionistic mildly chaotic Lindelof.

Proof. Since f is intuitionistic chaotic continuous, {F, = (z, F},F2) : o € I} is
intuitionistic clopen chaotic cover of (X, S) there exists an intuitionistic open orbit
cover {f~Y(F,) : a € I'}. Since (X,T) is intuitionistic orbit Lindelof, there exists a
countable subset I of I such that X = U{f~}(F,): a € Ip}. Now, {f~1(F,):a €
Io} is a countable intuitionistic open orbit subcover of {f~1(F,) : o € I} of (X, T).
Since f is surjective and intuitionistic open orbit, {f(f~1(Fa)) : @ € Iy} = {F, :
«a € Iy} is a countable intuitionistic open orbit subcover of {F, : a € I}. Hence,
(X, S) is intuitionistic mildly chaotic Lindelof. O

Definition 5.22. An intuitionistic chaos space (X,T) is said to be intuitionistic
closed orbit Lindelof if every intuitionistic closed orbit cover has a countable
intuitionistic open orbit subcover.

Proposition 5.23. If f : (X,T) — (X, S) intuitionistic chaotic continuous, intu-
itionistic closed and surjection. If (X,T) is intuitionistic closed orbit Lindelof then
(X, S) is intuitionistic mildly chaotic Lindelof.

Proof. The Proof is similar to that of Proposition 5.21. 0

Definition 5.24. An intuitionistic chaos space (X, T) is said to be intuitionistic
orbit Hausdorff if for every two distinct periodic points of X, there exist intu-
itionistic open orbit sets IO (z1) and IOf(x2) such that 1Of(x1) N 10f(x2) = Pn.

Definition 5.25. An intuitionistic chaos space (X, T) is said to be intuitionis-
tic chaotic Hausdorff if for every two distinct periodic points of X, there exist
intuitionistic clopen chaotic sets Fy and Fy such that Fi N Fy = ¢..

Proposition 5.26. Let f : (X,T) — (X,S) be intuitionistic chaotic continuous.
If (X, S) is intuitionistic chaotic Hausdorff then (X, T') is intuitionistic orbit Haus-
dorff.

Proof. Let x1, 22 be two distinct periodic points of X. Since (X, .S) is intuitionistic

chaotic Hausdorff, there exist intuitionistic clopen chaotic sets Fy = (z, Fi{t, F5) and

Fy = (2, Fy, F2) such that f(z1) € Fi, f(x2) € F» and F; N Fy = ¢. Since f is an
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intuitonistic chaotic continuous function, x; € f _1(Fi) is intuitionistic open orbit in
(X,T) fori =1,2and f~Y(F1)N f~1(Fy) = ¢~. Hence, (X, T) is intuitionistic orbit
Hausdorft. 0

Definition 5.27. An intuitionistic chaos space (X,T) is said to be intuitionis-
tic orbit regular if for each intuitionistic closed orbit set IOf(x1), 1 € X in
(X,T) and each periodic points ¢ IO¢(z1) there exist intuitionistic open or-
bit sets IOy(z2) and I0s(x3), 2,23 € X with IO(z2),I0(x3) # ¢~ such that
I104(z1) C10¢(z2) and = € I104(x3).

Definition 5.28. An intuitionistic chaos space (X, T) is said to be intuitionistic
chaotic regular if for each intuitionistic closed chaotic set F' = (x, F!, F?) in
(X,T) and each periodic points « ¢ F there exist intuitionistic open chaotic sets
U= (x,U,U?) and V = (x, V!, V?) with U,V # ¢ such that F CU and z € V.

Proposition 5.29. Let f: (X,T) — (X, S) be an intuitionistic chaotic continuous
function. If (X, S) is intuitionistic chaotic reqular and f is intuitionistic open orbit
or intuitionistic closed orbit then (X,T) is intuitionistic orbit reqular.

Proof. Suppose that f is intuitionistic open orbit. Let the periodic point z € X
and IOy(x) be an intuitionistic open orbit set containing . Then f(IOy(z)) is an
intuitionistic open orbit set of (X, S) containing f(z). Since (X, S) is intuitionistic
chaotic regular, there exists an intuitionistic clopen chaotic set F' such that f(z) €
F C f(I04(z)). Then z € f~1(F) C I0y(x) is intuitionistic clopen chaotic set in
(X, S). By (iii) of Proposition 4.1.1., f~1(F) is intuitionistic clopen orbit in (X, T).
Therefore, (X, T) is intuitionistic orbit regular.

Suppose that f is intuitionistic closed. Let the periodic point x € X and IO(x)
be any intuitionistic closed orbit set of (X,T) not containing x. Since f is injective
and intuitionistic closed orbit, f(z) ¢ f(IOs(x)) and f(F') is intuitionistic closed
orbit in (X,S). By the intuitionistic chaotic regularity of (X,.S), there exists an
intuitionistic clopen chaotic set F' such that f(z) € F CY — f(IOy(z)). Therefore,
z € f71(I0f(z)) and F C X — f~!(F). By Proposition 4.1.1., f~!(F) is intuition-
istic clopen orbit set in (X,T'). Thus, (X,T) is intuitionistic orbit regular. O

Definition 5.30. An intuitionistic chaos space (X, T') is said to be intuitionistic
orbit normal if for any pair of intuitionistic closed orbit sets IOf(x1) and IO (xz2),
x1,22 € X of (X, T) there exist intuitionistic open orbit sets IOy (x3) and IOf(x4),
x3, x4 € X such that IOs(z1) C IOs(x3) and 105 (x2) C 104 (z4).

Definition 5.31. An intuitionistic chaos space (X,T) is said to be intuition-
istic chaotic normal if for any pair of intuitionistic closed chaotic sets A =
(r,A', A?) and B = (x, B!, B?) of (X,T) there exist intuitionistic open chaotic
sets U = (x, UL, U?) and V = (x, V1, V?) such that AC U and BC V.

Proposition 5.32. Let f : (X,T) — (X, S) be an intuitionistic chaotic continuous.
If (X, S) is intuitionistic chaotic normal and f is intuitionistic closed orbit then
(X,T) is intuitionistic orbit normal.

Proof. Let IO¢(x1),10¢(x2) be any two intuitionistic closed orbit sets of (X,7")
with IO(21),I0s(x2) # ¢~. Since f is intuitionistic closed orbit and injective,
f(IOy(z1)) and f(IO¢(z2)) are intuitionistic closed orbit sets of (X, S) with
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fIOf(z1)), fHOf(x2)) # Hn.

Since (X, S) is intuitionistic chaotic normal, there exist intuitionistic clopen chaotic
sets Vi = (x, V!, V) and Vo = (x, V43, V32) such that Iy, € f~4(V}) and Fy C
f~1(V,). Since f is intuitionistic chaotic continuous, f~!(V;) is intuitionistic open
orbit. Moreover, f~1(Vi) N f=1(Va) = ¢~. Hence, (X,T) is intuitionistic orbit
normal. g

Definition 5.33. An intuitionistic chaos space (X,T) is said to be intuitionis-
tic orbit T if for each pair of distinct periodic points x and y in X, there exist
intuitionistic open orbit sets IOf(z) and IO(y) such that IO;(x) N 10 (y) = é~.

Definition 5.34. An intuitionistic chaos space (X,T) is said to be intuitionistic
chaotic T if for each pair of distinct periodic points x and y in X, there exist
intuitionistic clopen chaotic sets Fy = (x, F}{, F2) and Fy = (x, Fy, FZ) such that
P NFE=¢..

Proposition 5.35. Let f: (X,T) — (X, 5) be intuitionistic chaotic continuous. If
(X, S) is intuitionistic chaotic Ty then (X,T) is intuitionistic orbit T;.

Proof. Suppose that (X, .5) is intuitionistic chaotic T;. Then for any distinct periodic
points x and y in X, there exist intuitionistic clopen chaotic sets F; and F, containing
f(z) and f(y), respectively, such that f(y) ¢ Fy and f(z) ¢ F>.

Since f is intuitionistic chaotic continuous, f~*(F}) and f~1(Fy) are intuitionistic
open orbit sets of (X,T) such that z € f~Y(F),y ¢ f~1(Fy),r ¢ f~1(Fy) and
y € f71(Fy). Hence, (X, T) is intuitionistic orbit 7}. O
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