ISSN: 2455 - 5428

International Journal of Current Research and Modern Education
Impact Factor 6.725, Special Issue, January - 2017
International Conference on Smart Approaches in Computer Science Research Arena
On 5th January 2017 Organized By
Department of Computer Science, Sri Sarada College for Women (Autonomous), Salem, Tamilnadu

Gs-COMPACTNESS ON FUZZY CHAOTIC STRUCTURE SPACES
Dr. M. K. Uma* & R. Malathi**
Department of Mathematics, Sri Sarada College for Women (Autonomous), Salem, Tamilnadu
Cite This Article: Dr. M. K. Uma & R. Malathi, “Gg-Compactness on Fuzzy Chaotic Structure Spaces”,
International Journal of Current Research and Modern Education, Special Issue, January, Page Number 70-
73, 2017.

(" 4 )\ <,
O\ 2
\ ) ©

(4 ~
v/ IJCRME M) =

Abstract:

The purpose of this paper is to introduce the concepts of fuzzy orbit open set, fuzzy periodic open set, fuzzy chaotic set,
fuzzy chaos space, fuzzy chaotic structure space,fuzzy chaotic Gs-compact spaces, fuzzy chaotic Gs-Lindel6f spaces with some
interesting properties are established.

Key Words: Fuzzy Orbit Open Set, Fuzzy Periodic Open Set, Fuzzy Chaotic Set, Fuzzy Chaos Space, Fuzzy Chaotic Structure
Space & Fuzzy Chaotic Gs-Lindel6f spaces.
1. Introduction:

The concept of fuzzy sets was introduced by Zadeh [6] in 1965. Since then fuzzy sets have applications in many fields
such as information [4] and control [5]. Subsequently, Chang [2] defined the notion of fuzzy topological space in 1980. The
concept of chaotic function in general metric space was introduced by R. L. Devaney [3]. It has many applications in traffic
forecasting, animation, computer graphics, medical field, image processing, etc. In 1991, Bin Shahna [1] defined fuzzy compact
spaces. In this paper, fuzzy chaos space and fuzzy chaotic structure space are introduced. The concepts of fuzzy orbit open set,
fuzzy periodic open set, fuzzy chaotic set are also introduced.The concepts of fuzzy chaotic Gs-compact spaces, fuzzy chaotic Gs-
Lindelof spaces and fuzzy chaotic Gs-normal spaces are introduced. Some interesting properties of these spaces are also discussed.
2. Preliminaries:

Definition 2.1 [6] A fuzzy set in X is a function with domain X and values in I,that is an element of 1%,
Definition 2.5 [2] Let T < 1" satisfying the following conditions:

Q) 0,1€T,

(ii) if Uy, LET, then Yy A €T,

(iii) if{:j€J}c T, thenvie; YET.
T is called a fuzzy topology on X and (X, T) a fuzzy topological space (or f. t. s.).The elements of T are called fuzzy open sets. A
fuzzy setv is called fuzzy closed set if 1 —v €T. We denote T° the collection of all fuzzy closed sets in this fuzzy
topologicalspace.
Definition 2.7 [5] Let (X, T) be a fuzzy topological space and A€ Iis called fuzzydense in X if there exists no fuzzy closed set
in (X, T) such that A< p< 1. That iscl(A) = 1.
Definition 2.8 [2] Let f: (X, T) — (Y, U) be a mapping from a fuzzy topologicalspace X to fuzzy topological space Y. f is called
fuzzy continuous if the inverseimageof every fuzzy closed set in (Y, S) is fuzzy closed in (X, T).
Definition 2.12 [3] Orbit of a point x in X under the mapping f isO; (x) = {x, f(x), f(x),...}.
Definition 2.13 [3] x in X is called a periodic point of f if f"(x) = x, for somen € Z,. Smallest of these n is called period of x.
Definition 2.14 [3] f is sensitive if for each §>0 there exists

(i) &0,

(i) yeX,

(iii) neZ,such that d(x, y) <6 and d(f"(x), f'(y)) >e.
Notation 2.1 Let F < X and S(F) = {f| f is sensitive onF}.
Definition 2.15 [3] Let (X, 7) be a topological space and Fe K(X). Let f: F — Fbe continuous. Thenf is chaotic on F if
(i) Os (X) = F, for some x € F
(ii) periodic points of f are dense in F and
(iii) fe S(F).
Notation 2.2 (i) C(F) = {f: F — F \ fis chaotic on F},
(if) CH(X) = {f : K(X) — C(F) # ¢}, where K(X) is a collection of all nonzero fuzzy compact subsets of X.
3. Fuzzy Chaotic Gs-Compact Spaces:
Definition 3.1 Let X be a nonempty set and let f: X— X be any mapping. Let A be any fuzzy set in X. The fuzzy orbit O (1) of 4
under the mapping f is defined as O; (1) = {4,f(1). *(1),..}.
Definition 3.2 Let X be a nonempty set and let f : X— X be any mapping. The fuzzy orbit set of A under the mapping f is defined
as FO; (1) ={A A f(2) A (1) A...} the intersection of all members of O (A).
Example 3.1 Let X = {a, b, c}. Define a fuzzy orbit set 1: X — [0,1] as follows A (a) = 0.5, A(b) = 0.6, A(c) =0.7. Define f: X —
X as f (a) = b, f(b) = ¢, f(c) = a. The fuzzy orbit set of under the the mapping f is defined as FO; (1) = 1 A f(1) A () A... FO;
(A)(@) =0.5, FOs (A)(b) = 0.5, FO¢ (1)(c) = 0.5.
Definition 3.3 Let (X, T) be a fuzzy topological space. Let f: X — X be any mapping. The fuzzy orbit set under the mapping f
which is in fuzzy topology T is called fuzzy orbit open set under the mapping f. Its complement is called a fuzzy orbit closed set
under the mapping f.
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Example 3.2 Let X = {a, b, c}. Define T = {0, 1, A, Y} where 4, Y: X — [0,1] are defined as A(a) = 0.3, 1 (b) = 0.3, 2 (c) = 0.1,
Y(@) =0.3,Y(b) =0, Y(c) = 0. Define f: X — X as f(a) = a, f(b) = a, f(c) = a. The fuzzy orbit set of A under the mapping f is
defined as FO; (1) = A Af(1) A fA(A) A... . FO; (1) = Y. Therefore Y is a fuzzy orbit open set under the mapping f.
Definition 3.4 Let X be a nonempty set and let f : X — X be any mapping. Then a fuzzy set of X is called fuzzy periodic set with
respect to f if f'(¥’) = ¥, for some n € Z+. smallest of these n is called fuzzy periodic of X.
Definition 3.5 Let (X, T) be a fuzzy topological space. Let f: X — X be any mapping. The fuzzy periodic set with respect to f
which is in fuzzy topology T is called fuzzy periodic open set with respect to f. Its complement is called a fuzzy periodic closed
set with respect to f.
Notation 3.1 P = A{fuzzy periodic open sets with respect to f }.
Definition 3.6 Let (X, T) be a fuzzy topological space and 2 € KF(X) (Where KF(X) is a collection of all nonempty fuzzy
compact subsets of X). Let f: X — X be any mapping. Then f is fuzzy chaotic with respect to A if

Q) cl FOs (1) =1,

(ii) P is fuzzy dense.
Example 3.3 Let X ={a, b, c}. Define T = {0, 1, u1, uo, s, ts} Where us, po, us, 4s: X — [0,1] are defined as y; (a) =0.4, yy (b) =
0'81 H (C) = 04! 2% (a) = 04! ,le(b) = 08! Uz (C) = 05! Us (3.) = 081 Us (b) = 08’ Us (C) = 06’ Ua (a) = 09! Ha (b) = 08! Ha (C) =009
Letd: X — I be defined as 4 (a) = 0.3, (b) = 0.6, A(c) = 0.3. Define f: X — X as f(a) = b, f(b) = c, f(c) = a. The fuzzy orbit set of 4
under the mapping f is defined as FOs (1) = 2 Af(2) A (1) A...
FO: (1) (a) = 0.3, FOs (A)(b) = 0.3, FO¢ (1) (c) = 0.3. Therefore cl FO; (1) = 1. Here P(a) = 0.4, P(b) = 0.8, P(c) = 0.4 and cl (P) is
fuzzy dense. Hence f is fuzzy chaotic with respect to A.
Notation 3.2 (i) FC (1) = {f: X — X/ fis fuzzy chaotic with respect to 1}.
(if) FCH(A) = {A€ KF(X) / FC(%) # ¢}.
Definition 3.7 A fuzzy topological space (X, T) is called a fuzzy chaos space if FCH (1) # ¢. If (X, T) is fuzzy chaos space then
the element of the FCH(X) are called chaotic sets in X.
Definition 3.8 Let (X, T) be a fuzzy chaos space. Let C be the collection of fuzzy chaotic sets in X satisfying the following
conditions:

Q) 0,1€C,

(ll) if M1, M2€ C, then M1 M2 €C,

(iii) if{ pj : j € J} cC, then vje,; Y €C
Then C is called the fuzzy chaotic structure in X. The triple (X, T, C) is called fuzzy chaotic structure space. The elements of €
are called fuzzy open chaotic sets. The complement of fuzzy open chaotic set is called fuzzy closed chaotic set.
Definition 3.9 Let (X, T, C) be a fuzzy chaotic structure space and let A be any fuzzy open chaotic set in (X, T, C). We define

0] Cint () = {p : p < 4, pis a fuzzy open chaotic set} is called fuzzy chaotic interior of A.

(i) CCI(A) = {p : p > A, pis a fuzzy closed chaotic set} is called fuzzy chaotic closure of A.
Definition 3.10 Let (X, T, C) be a fuzzy chaotic structure space and let A be any fuzzy open chaotic set in X. A is called a fuzzy
chaotic Gs-set if A =AZ; A;where A; are fuzzy open chaotic sets, fori=1 to .
Definition 3.11 Let (X, T, C) be a fuzzy chaotic structure space and let A be any fuzzy open chaotic set in X. A is called a fuzzy
chaotic F,-set if A = V;Z; A;where A; are fuzzy open chaotic sets, fori=1 to .
Definition 3.12 Let A be any fuzzy set in the fuzzy chaotic structure space (X, T, C). Then we define

CCl4(A) = fuzzy chaotic c-closure of A.
= the smallest fuzzy chaotic F,-set containing A.
Clnt,(1)= fuzzy chaotic c-interior of A.
= the greatest fuzzy chaotic G;s-set contained in A.

Definition 3.13 Let (X, T, Cy) and (Y, S, C,) be fuzzy chaotic structure spaces. Let f: (X, T, C;) — (Y, S, C,) be a function.f is
called M-fuzzy chaotic Gs-continuous if the inverse image of every fuzzy chaotic Gs-set in (Y, S, C,) is fuzzy chaotic Gs in (X, T,
Cl).
Definition 3.14 Let (X, T, Cy) and (Y, S, C,) be fuzzy chaotic structure spaces. Let f: (X, T, C;) — (Y, S, C,) be a function.f is
called M-fuzzy chaotic F;-map if for every fuzzy chaotic Fs-set A in (X, T, Cy), f(L) is fuzzy chaotic Fs-set A in (Y, S, C,).
Definition 3.15 A fuzzy chaotic structure space (X, T,C) is called fuzzy chaotic Gs-space if every fuzzy chaotic Gs-set of (X, T,C)
is fuzzy open chaotic.
Remark 3.1 Let (X, T, Cy) and (Y, S, C,) be fuzzy chaotic s;[ructure spaces.f: (X, T, Cy) — (Y, S, Cy) is M-fuzzy chaotic Gs-

continuous <> for every fuzzy chaotic Fs-set A of (Y, S, C,),f (1) is fuzzy chaotic Fset in (X, T,Cy).

Proposition 3.1For a fuzzy open chaotic set Aof afuzzy chaotic structure space (X, T, C) the following hold.

(@) 1-CCl, (A) Cints(1 -2).

(b) 1 —Cint,(A) CCl(1 -1).

Proposition 3.2 Let (X, T, Cy) and (Y, S, C,) be a fuzzy chaotic structure spaces. Let f: (X, T, Cy— (Y, S, C,) be fuzzy open
chaotic and injective. Then f is fuzzy chaotic Gs-map.

Proof: Suppose A is fuzzy chaotic Gsin (X, T, C;). Then A = AL A; where each 2; (i € I) is fuzzy open chaotic in (X, T, C).Now
by hypothesis on f, we have f(1) = f(A;Z; 4;) = AiZ1 f(4;)which implies that f(X) is fuzzy chaotic Gs.
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Proposition 3.3 Let (X, T, C;) and (Y, S, C,) be fuzzy chaotic structure spaces. Let f: (X, T, Cy) — (Y, S, C,) befuzzy continuous
and injective. Then f is M-fuzzy chaotic G;- continuous.
Proposition 3.4Let (X, T, Cy), (Y, S, C,) and (Z, R,Cs)be any three fuzzy chaotic structure spaces. Suppose f :(X, T, C)—(Y, S,
Cyand g: (Y, S, C))—(Z, R,Cy) are both M-fuzzy chaotic Gs-continuous. Then g -f :(X, T, Cy)—(Z, R,C3) is M-fuzzy chaotic Gs-
continuous.
Notation: Let (X, T, Cy) be a fuzzy chaotic structure space P,, denotes the projection of X x Z onto Z, where (Z, R, C3) is any
fuzzy chaotic structure space.
Definition 3.16A fuzzy chaotic structure space(X, T, C,) is said to be fuzzy chaotic Gs-compact if the projection P XxZ—>Z

is fuzzy chaotic F, for any fuzzy chaotic structure space(Z, R,Cy).

Proposition 3.5A M-fuzzy chaotic Gs-continuous image of a fuzzy chaotic Gs-compact space is fuzzy chaotic Gs-compact.
Definition 3.17Let (X, T, Cy) and (Y, S, C,) be any two fuzzy chaotic structure spaces. A M-fuzzy chaotic Gs-continuous map f
(X, T, C)—(Y, S, Cy) is fuzzy chaotic Gs-perfect iff f x 1, is fuzzy chaotic F, for every fuzzy chaotic structure space (Z, R,Cs).
Proposition 3.61f f: (X, T, C)—(Y, S, C,) is fuzzy chaotic Gs-perfect mapping of a fuzzy chaotic structure space (X, T, C;) onto
a fuzzy chaotic Gs-compact space (Y, S, C,), then (X, T, C,) is fuzzy chaotic Gs-compact.

Proof: Since f is fuzzy chaotic Gs-perfect, f x I;: X x Z — Y x Z is fuzzy chaotic F, for any fuzzy chaotic structure space (Z,
R,Cs). For (X, T, Cy) to be fuzzy chaotic Gs-compact we show that P XxZ—>2Z is upper fuzzy chaotic F,. Noting that P,y is the

composition of two fuzzy chaotic F,-mappings f x 1,and P, YxZ —Zthe result follows.

Definition 3.18Let (X, T, Cyand (Y, S, C,) be any two fuzzy chaotic structure spaces. (X, T, C;) and (Y, S, C,) are said to be
fuzzy chaotic Gs-homeomorphiciff there exists f :(X, T, C;)—(Y, S, C,) such that f is one-to-one, onto, M-fuzzy chaotic G;-
continuous and fuzzy chaotic Gs. Such an f is called M-fuzzy chaotic Gs-homeomorphism.

Proposition 3.7Let (X, T, Cyand (Y, S, C,) be any two fuzzy chaotic structure spaces. If f:(X, T, C)—>(Y, S, C,) is fuzzy
chaotic Gz-homeomorphism, then f(CCl(A)) = CCl(f(L)).

Proposition 3.8Let (X, T, C,) be afuzzy chaotic structure space and (Y, S, C,)be a fuzzy chaotic Gs-compact space. Then the
projection p : X x Y — X is fuzzy chaotic Gs-perfect mapping.

Proof: We show that p x I : (X x Y) x Z — X x Z is a fuzzy chaotic F;-mapping for any fuzzy chaotic structure space (Z, R,Cs).
Since (Y, S, Cy)is fuzzy chaotic GB—compact,pZY: Y x (X x Z) - X x Z is fuzzy chaotic F,. That is, p x |7 is fuzzy chaotic F,

follows by noting that it is the composition p2Y°h' where h:(X x Y) x Z > Y x (X x Z) is a fuzzy chaotic Gs-homeomorphism.

Proposition 3.9 The product of two fuzzy chaotic Gs-compact spaces is fuzzy chaotic Gs-compact.
Proof : Let (X, T, Cy) and (Y, S, C,) be two fuzzy chaotic Gs-compact spaces. Then pzx: Xx (Y x2Z)— (Y xZ)and pZY: (Y x2)

— Z are fuzzy chaotic F;-mappings for any fuzzy chaotic structure space(Z, R,Cs). We show that pz(x - XxY)xZ—>2Zis
fuzzy chaotic F,. Since pz(x - =p,, opzx[ Xx (Y x Z) and (X x Y) x Z are fuzzy homeomorphic], being a composition of two

fuzzy chaotic F,-mappings, is fuzzy chaotic F, and hence X x Y is fuzzy chaotic Gs-compact.

Definition 3.19 AM-fuzzy chaotic Gs-continuous mapping f :(X, T, C1)—(Y, S, C,) of afuzzy chaotic structure space (X, T, Cy)
into afuzzy chaotic structure space (Y, S, C,) is called a fuzzy chaotic Gs-quasi perfect mapping if f x I, : X x Z - Y x Z is fuzzy
chaotic F, for any fuzzy chaotic Gs-space (Z, R,Cs).

Proposition 3.10 Let (Xy, Ty, Cy), (Xa, T2, C,) and (X3, Ts, C3) be any three fuzzy chaotic structure spaces. The composition g-f :
(X1, Ty, C1) > (X3, T3, Cy) of fuzzy chaotic Gs-quasi perfect mappings f : (X, Ty, C1) > (Xy, Ta, Cp) and g @ (Xy, T, C)— (Xs,
Ts, Cs) is fuzzy chaotic Gs-quasi perfect.

Proof: Let (Z, R, C3) be a fuzzy chaotic Gs-space. Then (g -f) x Iz : X; x Z — Xz x Zis fuzzy chaotic F, follows from the identity
(g -f) x Iz =(g x 17) «(f x 1) by noting that f and g are fuzzy chaotic Gs-quasi perfect mappings.

Proposition 3.11 Let (X, Ty, Cy), (X5, Ty, C,) and (X3, T3, Cs) be any three fuzzy chaotic structure spaces. Let the mappings f:
(X1, T1, C1) > (Xy, Ty, Cy) and g : (Xy, T, Cy) = (X3, T3, C3) be M-fuzzy chaotic Gs-continuous mappings. Then

@ if g -f is fuzzy chaotic Gs-quasi perfect and f is surjective, then g is fuzzy chaotic Gs-quasi perfect,

(b) if g -f is fuzzy chaotic Gs-quasi perfect and g is injective, then fis fuzzy chaotic Gs-quasi perfect.

Proof: (a) We show that g xI; : X;x Z l—) X3 x Z is fuzzy chaotic F, for any fuzzy chaotic Gs-space (Z, R, Cj). Let p be any fuzzy

chaotic Fs-set of X, x Z. Then (f x 1) () is a fuzzy chaotic Fs-set of X, x Z. Since (g -f) x I, is fuzzy chaotic F, and ((g -f) x

_1
ID((fx12) (W) =(g x Iz)(w), it follows that (g x I,)(w) is fuzzy chaotic Fs-set of X3 x Z.
(b) We show that f xI, : X; x Z — X, x Z is fuzzy chaotic F, for any fuzzy chaotic Gs-space (Z, R, Cs). Let u be any fuzzy chaotic
Fs-set of X;x Z. Then ((g -f) x 17)(u) is a fuzzy chaotic Fs-set of X3 x Z. Since g x |7 is M-fuzzy chaotic Gs-continuous and (g x

_1
12)  (((g-f) x I2)(w) = (f x 1)(w), it follows that (f x 17)(w) is fuzzy chaotic F-set of X, x Z.
Definition 3.20 A fuzzy chaotic structure space (X, T, C;) is called fuzzy chaotic Gs-Lindel6f if the projection Py XxZ—>Z isa

fuzzy chaotic F,-mapping for any fuzzy chaotic Gs-space (Z, R, Cs).
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Proposition 3.12 A M-fuzzy chaotic Gs-continuous image of a fuzzy chaotic G;-Lindel6f space is fuzzy chaotic Gs-Lindelof.
Proof : Let f be a M-fuzzy chaotic Gs-continuous mapping from a fuzzy chaotic G;s-Lindel6f space (X, T, C,) onto a fuzzy chaotic
structure space (Y, S, C,) and I be the identity mapping onto a fuzzy chaotic Gs-space (Z,lR, Ca). Thenfxl;: XxZ—>Y xZis

fuzzy chaotic Gs-continuous. Let p be any fuzzy chaotic F-set of Y x Z. Then (f x I) (u) is fuzzy chaotic Fs-set of X x Z.
_1
Since pzx :X x Z — Zis fuzzy chaotic F,, p2>< ((fx1lz) (W)= pZY(p) is a fuzzy chaotic F,-set of (Z, R, C3) showing that p2Y isa

fuzzy chaotic F;-mapping. Hence, (Y, S, C,) is fuzzy chaotic Gs-Lindel&f.

Proposition 3.13 If f: (X, T, C)—(Y, S, C,) is a fuzzy chaotic Gs-quasi perfect mapping of a fuzzy chaotic structure space (X,
T, C,) onto a fuzzy chaotic Gs-Lindeldf space (Y, S, C,), then (X, T, C,) is fuzzy chaotic Gs-Lindeldf.

Proof: Since fis fuzzy chaotic Gs-quasi perfect, f x I : X x Z — Y x Z is fuzzy chaotic F for any fuzzy chaotic Gs-space (Z, R,
C,). For (X, T, Cy) to be fuzzy chaotic Gs-Lindel6f, we show that pzx :X x Z — Z is fuzzy chaotic F,. Noting that pzx is the

composition of two fuzzy chaotic F;-mappings f x I and p2Y 1Y x Z —Z, the result follows.

Proposition 3.14 Let (X, T, C,) be a fuzzy chaotic Gs-space and (Y, S, C,) be a fuzzy chaotic Gs-Lindeldf space. Then the
projection p : X x Z — X is an fuzzy chaotic Gs-quasi perfect mapping.

Proof: We show that p x I7: (X x Y) x Z » X x Z is a fuzzy chaotic Gs-quasi perfect mapping for a fuzzy chaotic Gs-space (Z, R,
Cy). Since (Y, S, Cy) is fuzzy chaotic Gs-Lindelof, p2Y 1Y x(X x Z) - (X x Z) is fuzzy chaotic F;-mapping. That is, p x I, is

fuzzy chaotic F, follows by noting that it is the composition pZYoh, where h: (X x Y) x Z - Y x (X x Z) is a fuzzy chaotic G;-

homeomorphism.

Proposition 3.15 Let (X, T, C,)be a fuzzy chaotic Gs-compact space. If (Y, S, C,) is a fuzzy chaotic Gs-Lindelof space, then X x
Y is a fuzzy chaotic Gs-Lindel6f.

Proof: Let (Z, R, C,) be a fuzzy chaotic Gs-space. Since (X, T, Cy) is fuzzy chaotic Gs.compact and (Y, S, C,) is fuzzy chaotic Gs-
Lindelof, P, Xx(Y xZ)—> (Y xZ)and P Y x Z — Z are fuzzy chaotic F,-mappings. We show that pz(x . Y): XxY)xZ—
Z is fuzzy chaotic F,. Since pz(x . Y):pZYopzx [X x(Y x Z) and (X x Y) x Z are fuzzy homeomorphic], being a composition of two
fuzzy chaotic F,-mappings, is fuzzy chaotic F, and hence X x Y is fuzzy chaotic G;-Lindel6f.
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