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ABSTRACT 

In this paper we study a new class of some strong form of fuzzy contra D-continuous functions and fuzzy 

strongly D-closed and introduce some of its characterization in fuzzy topology 

Key Words: Fuzzy Super Closure, Fuzzy Super Interior, Fuzzy Super Closed, Fuzzy Super Open 

Set, Fuzzy Continuity, Fuzzy Super Continuity. 

 

I INTRODUCTION 
 

Several generalization of Fuzzy Super open and super closed sets Let X be a nonempty set and I =[0,1]. A fuzzy 

set on X is a mapping from X to 1. The null fuzzy set 0 on X into I which assumes only the values 0 and the 

whole fuzzy set 1 is a mapping from X on to [0, 1] which takes the values 1 only .The union (resp. intersection) 

of family {Aα :α } of fuzzy set of X is defined to be the mapping sup Aα (resp. inf Aα).A fuzzy set A 

of X is contained in a fuzzy set B of X if A(x) B(x) for each  x X. A fuzzy  point x in X is a fuzzy set 

defined by x(y) = for y = x and x(y) = 0 for y x , [0,1] and yX .A fuzzy point xis said to be quasi-

coincident with the fuzzy set A denoted by xqA if and only if +A(x)>1. A fuzzy set A is quasi coincident 

with a fuzzy set B is denoted by AqB if and only if there exists a point xX such that A(x)+B(x)>1. A B if 

and only if AqB
c 

. 

A family of fuzzy set of X is called the fuzzy topology on X if 0 and 1 belongs to and is closed with 

respect to arbitrary union and finite intersection . The member of are called fuzzy open sets and their 

compliment are fuzzy closed sets. For a fuzzy set A of X the closure of A (denoted by cl(A)) is the intersection 

of all the fuzzy closed superset of A and the interior of A (denoted by int(A)) is the union of all fuzzy open 

subsets of A. 

 

In this paper we use the aberrations; Fuzzy D-open(FDO), Fuzzy D-closed (FDC) 

 

II PRELIMINARIES 
 

Let X be a nonempty set and I=[0,1] A fuzzy set in X is a mapping from X in to I. The null fuzzy set 0 is the 

mapping from X in to I which assumes only the value 0 and the whole fuzzy set 1 is a mapping from X in to I 
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which takes value I only. The union ∪A(resp. intersection ∩ A) of a family { A: ∝ Λ} of fuzzy sets 

of X is defined to be the mapping Sup A(resp. Inf. A). A fuzzy set A of X is contained in a fuzzy set B of 

X denoted by A B if and only if A(x) ≤ B(x) for each x X. The complement A
c 

or 1-A of a fuzzy set A is 

defined by 1-A(x) for each x E X. A fuzzy point x in X is a fuzzy set defined by 

β β (0,1] for y=x ,yX 

 

xβ(y) = 

 

0 otherwise 

 

where x and β are respectively called the support and value of x. A fuzzy point xβ A if and only if β≤ A(x). A 

fuzzy set A is the union of all fuzzy points which belongs to A. A fuzzy point xβ  A is said to be quasi-

coincident with the fuzzy set A denoted by xβqA if and only if B + A(x) > 1. A fuzzy set A is quasi-coincident 

with a fuzzy set B denoted by AqB if and only if there exist x  X such that A(x)+B(x) > 1. A ≤ B if and only if 

(AqB
c
). 

Let f :X → Y be a mapping. If A is a fuzzy set of X, then f(A) is a fuzzy set of X defined by 

 

supA(x) , x f
-1

(y)  if  f
-1

(y)  ≠ 


f(A)(y) = 

 

0 otherwise 

 

If B is a fuzzy set of Y, then f
-1

(B) is a fuzzy set of X defined by f
-1

(B)(x)  = B(f(x)), for each x 

X.A family of fuzzy sets of X is called a fuzzy topology on X .if 0 and I belongs to and is closed with 

respect to arbitrary union and finite intersection. The members of are called fuzzy open sets and their 

complements are fuzzy closed sets. For a fuzzy set A, the closure of A (denoted by cl(A)) is the 

intersection of all fuzzy closed super sets of A and the interior of A (denoted by int(A)) is the union of 

all fuzzy open subsets of A. A fuzzy set A of a fuzzy topological  space  (X,  )  is  called  fuzzy  

generalized  closed  (fuzzy  g-closed)  if  cl(A)  ≤  G 

whenever A ≤G and G is fuzzy open .The complement of a fuzzy g-closed set is called fuzzy g- open ii A
c 

is 

fuzzy g-closed . Every fuzzy closed (resp. fuzzy open) set is fuzzy g-closed (resp. fuzzy g-open) but its 

converse may not be true. 

 

Definition 2.1. Let (X,τ) be a fuzzy topological space. A subset A of the space X is said to be 

1. Fuzzy semi open if A int(cl(A)) and fuzzy pre closed if cl(int(A)) A. 

2. Fuzzy semi open if A cl(int(A)) and fuzzy semi closed if int(cl(A)) A . 

3. Fuzzy Regular open if A = int(cl(A)) and fuzzy Regular closed if A = cl(int(A)). 

Definition 2.2.Let (X,τ) be a fuzzy topological space . A subset A X is said to be 
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1. fuzzy g-closed if cl(A) U whenever A U and Uis fuzzy open in X. 

2. fuzzy -closed if cl(A) U whenever A U and U is fuzzy Semi open in X. 

3. fuzzy D-closed if pcl(A) Int(U) whenever A U and U is fuzzy -open in X. The complements of above 

mentioned sets are called their respective fuzzy open sets.  

Definition 2.3. A function f : (X,) (Y,) is called 

1. fuzzy g-continuous if f 
-1

(V) is fuzzy g-closed in (X,) for every fuzzy closed set V in (Y,). 

2. fuzzy -continuous if f 
-1

(V) is fuzzy -closed in (X,) for every fuzzy closed set V in (Y,). 

3. fuzzy Perfectly continuous if f 
-1

(V) is fuzzy clopen in (X,τ) for every fuzzy open set V in (Y,). 

4. fuzzy D-continuous if f 
-1

(V) is fuzzy D-closed in (X,) for every fuzzy closed set V in (Y,). 

5. fuzzy D-irresolute if f 
-1

(V) is fuzzy D-closed in (X,τ) for every fuzzy D-closed set V in (Y,). 

6. fuzzy strongly D-continuous if f -1(V) is fuzzy closed in (X,τ) for every fuzzy D-closed set V in (Y,). 

7. fuzzy Pre-D-continuous if f 
-1

(V) is fuzzy D- closed in (X,τ) for every fuzzy pre-closed set V in (Y,). 

8. fuzzy Perfectly D-continuous if f 
-1

(V) is fuzzy clopen in (X,τ) for every fuzzy D-closed set V in (Y,). 

9. fuzzy Super continuous if f 
-1

(V) is fuzzy Regular open in (X,τ) for every fuzzy open set V in (Y,). 

10. Fuzzy contra-continuous if f 
-1

(V) is fuzzy closed in (X,τ) for every fuzzy open set V in (Y,). 

11 . Fuzzy contra pre-continuous if f 
-1

(V) is fuzzy pre closed in (X,τ) for every fuzzy open set V in (Y,). 

12. Fuzzy contra g-continuous if f 
-1

(V) is fuzzy g-closed in (X,τ) for every open set V in (Y,). 

13. Fuzzy contra semi-continuous if f 
-1

(V) is fuzzy semi closed in (X,τ) for every fuzzy open set V in (Y,). 

14. RC-continuous if f 
-1

(V) is fuzzy Regular closed in (X,τ) for every fuzzy open set V in (Y,). 

15. D-open if f(V) is fuzzy D-open in (Y,) for every fuzzy D-open set V in (X,). 

 

Definition 2.4. A space (X,τ) is called; 

1. A T1/2 space if every fuzzy g-closed set is fuzzy closed.Space if every fuzzy -closed set is fuzzy closed. 

3. A fuzzy D-Ts space if every fuzzy D-closed set is fuzzy closed. 

4. A fuzzy D-T1/2 space if every fuzzy D-closed set is fuzzy pre closed. 

 

Theorem 2.5 Let (X,τ) be a fuzzy topological space. 

1. A subset A of (X,τ) is fuzzy Regular open if and only if A is fuzzy open and fuzzy D-closed. 

2. A subset A of (X,τ) is fuzzy open and fuzzy Regular closed then A is fuzzy D-closed. 

Theorem 2.6 Every fuzzy closed set in a fuzzy topological space (X,τ) is fuzzy D-closed. 
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III  FUZZY CONTRA-D-CONTINUOUS FUNCTIONS 
 

Definition 3.1:A function f : (X,) (Y,) is called fuzzy contra-D-continuous if f 
-1

(V) is fuzzy D-open 

(resp. fuzzy D-closed) in (X,) for every fuzzy closed (resp. fuzzy open) set V in (Y,). 

Definition 3.2:Let A be a subset of a fuzzy topological space (X, ). The set {U / A U} is called the 

kernel of A [19] and is denoted by Ker(A). 

Lemma 3.4 :The following properties hold for subsets A, B of a fuzzy space X : 

1. xKer(A) if and only if A F for any FC(X, x). 

2. A Ker(A) and A = Ker(A) if A is fuzzy open in X. 

3. If A B then Ker(A) Ker (B) 

Theorem 3.1:Every fuzzy contra-continuous function is a fuzzy contra-D-continuous function. Proof: Let f : 

(X,) (Y,) be a fuzzy function. Let V be a fuzzy open set in (Y,).Since f is fuzzy contra- continuous, f 
-

1
(V) is fuzzy closed in (X,).Hence by f 

-1
(V) is fuzzy D-closed in (X, ). Thus f is a fuzzy contra-D-

continuous function. Converse of this theorem need not be true. 

Remark 3.1:Fuzzy contra-D-continuous and fuzzy contra-g-continuous (resp. fuzzy contra- continuous, fuzzy 

contra-D-continuous, fuzzy contra pre-continuous, fuzzy contra semi- continuous) are independent concepts. 

Remark 3.2: The composition of two fuzzy contra D-continuous functions need not be fuzzy contra D-

continuous. 

Theorem 3.2: The following are equivalent for a fuzzy function f : (X, ) (Y, ) : Assume that FDO(X) 

(resp. FDC(X)) is closed under any union (resp. intersection) 

1. f is fuzzy contra-D-continuous 

2. The inverse image of a fuzzy closed set V of Y is fuzzy D-open 

3. For each xX and each VC(Y, f(x)), there exists UDO(X, x) such that f(U) V. 

4. f(D-cl(A)) Ker (f(A)) for every subset A of X. 

5. D-cl(f 
1

(B)) f 
1 

(Ker (B)) for every subset B of Y. 

Proof The implications (1) (2), (2) (3) are obvious. 

(3) (2) Let V be any fuzzy closed set of Y and x f 
-1

(V) (V). Then f(x) V and there exists U xDO(X, 

x) such that f(Ux) V. Hence we obtain f 
-1

(V) (V) = {Ux : x f 
-1

(V) (V))and by assumption f 
-1

(V) is 

fuzzy D open. 

(2) (4) Let A be any subset of X. Suppose that y Ker (f(A)).Then by Lemma 3.4, there exists V C (X, x) 

such that f(A) V = . Thus we have A f 1(V) = and D-cl(A) f1(V) = . Hence we obtain f(D-cl(A)) 

V = and y f(D – cl(A)).Thus f(D-cl(A)) Ker(f(A)). 

(4) (5): Let B be any subset of Y. By (4) and f(D-cl(f 
1

(B))) Ker(f(f 
1

(B))) ker(B) andD– cl(f 
1

(B)) 

f 1(Ker (B)). 
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(5) (1) :Let U be any fuzzy open set of Y. Then we have D–cl(f 
1

(U)) f 
1

(Ker(U)) = f 
1

(U) and D-

cl(f 
1

(U)) = f 
1

(U). By assumption, f 
1

(U) is fuzzy D-closed in X. Hence f is fuzzy contra-D-

continuous. 

Theorem 3.3:If f : (X, ) (Y, ) is fuzzy D-irresolute (resp. fuzzy contra-D-continuous) and g 

: (Y, ) (Z, ) in fuzzy contra-D-continuous (resp. fuzzy continuous) then their composition gof : (X,) 

(Z, ) is fuzzy contra-D-continuous. 

Proof :Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-D-continuous (resp. fuzzy continuous) 

then g
1

(V) is fuzzy D-closed (resp. fuzzy open) in (Y, ) and since f is fuzzy D- irresolute (resp. fuzzy 

contra D-continuous) then f 
1

(g
1

(V)) is D-closed in (X, ). Hence gof is fuzzy contra-D-

continuous. 

Theorem 3.4If f : (X,)  (Y,) is fuzzy contra-continuous and g : (Y,)  (Z, ) is fuzzy continuous 

then their composition gof : (X, )  (Z, ) is fuzzy contra-D-continuous. Proof:Let U be any fuzzy open 

set in (Z, ).Since g is fuzzy continuous, g
1

(U) is fuzzy open in (Y,).Since f is fuzzy contra-continuous, f 

1
(g
1

(U)) is fuzzy closed in (X, ).Hence by theorem 2.6,    (gof)
1

(U)    is    D-closed    in    (X,).Hence    

gof    is    fuzzy    contra-D-continuous. 

 

Theorem 3.5:If f : (X, ) (Y, ) is fuzzy contra-continuous and fuzzy super-continuous and g 

: (Y, ) (Z, ) is fuzzy contra continuous then their composition gof : (X, ) (Z, ) is fuzzy contra-D-

continuous. 

Proof:Let U be any fuzzy open set in (Z, ).Since g is fuzzy contra-continuous, g
1

(U) is fuzzy 

closed in (Y, ) and since f is fuzzy contra-continuous and super-continuous then f 
1

(g
1

(U)) is both fuzzy 

open and fuzzy Regular closed in (X, ).Then (gof)
1

(U) is fuzzy D-closed in (X, ). Hence gof is fuzzy 

contra-D-continuous. 

 

Theorem 3.7:Let (X,), (Y,) be any fuzzy topological spaces and (Y,) be fuzzy T1/2 space (resp. fuzzy 

T- space).Then the composition gof : (X, ) (Z, ) of fuzzy contra-D-continuous function f : (X, ) (Y, 

) and the fuzzy g-continuous (resp. fuzzy -continuous) function g : (Y, ) (Z, ) is fuzzy contra-D-

continuous. 

Proof:Let V be any fuzzy closed set in (Z, ). Since g is fuzzy g-continuous (resp. fuzzy - continuous), 

g
1

(V) is fuzzy g-closed (resp. fuzzy -closed) in (Y, ) and (Y, ) is fuzzy T1/2 space (resp. fuzzy T-

space), hence g
1

(V) is fuzzy closed in (Y, ). Since f is fuzzy contra-D- continuous, f 
1

(g
1

(V)) is 

fuzzy D-open in (X, ).Hence gof is fuzzy contra-D-continuous. Theorem 3.8 :If f : (X, ) (Y, ) is a 

surjective fuzzy D-open function and g : (Y, ) (Z, ) 

is a function such that gof : (X, ) (Z, ) is fuzzy contra-D-continuous then g is fuzzy contra- D-continuous. 
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Proof :Let V be any fuzzy closed subset of (Z, ). Since gof is fuzzy contra-D-continuous then (gof)
1

(V) = 

f 
1

(g
1

(V)) is fuzzy D-open in (X, ) and since f is surjective and fuzzy D-open, then f(f 
1

(g
1

(V))) = 

g
1

(V) is D-open in (Y, ). Hence g is fuzzy contra-D-continuous. Theorem 3.9:If f : (X, )  (Y, ) is 

strongly D-continuous and g : (Y, )  (Z, ) is fuzzy contra-D-continuous   then   gf   :   (X,   )   

(Z,   )   is    fuzzy    contra-continuous. Proof: Let U be any open set in (Z, ). Since g is fuzzy 

contra-D-continuous, then g
1

(U) is D-closed in (Y, ). Since f is fuzzy strongly D-continuous, then f 

1
(g
1

(U)) = (gof)
1 

(U) is closed in (X, ). Hence gof is fuzzy contra-continuous. 

 

Theorem 3.10:If f : (X, ) (Y, ) is fuzzy pre-D-continuous and g : (Y, ) (Z, ) is fuzzy contra-pre-

continuous   then   gof   :   (X,   )    (Z,   )   is   fuzzy   contra-D-continuous. 

Proof: Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-pre-continuous, then g
1

(U) is fuzzy pre-

closed in (Y, ) and since f is fuzzy pre-D-continuous, then f 
1

(g
1

(U)) = (gof)
1

(U) is   fuzzy   D-closed   

in   (X,    ).    Hence    gof    is    fuzzy    contra-D-continuous. Theorem 3.11:If f : (X, ) (Y, ) is 

strongly-D-continuous and g : (Y, ) (Z, ) is fuzzy contra-D-continuous then gof : (X, ) (Z, ) is 

fuzzy contra-D-continuous. 

Proof: Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-D-continuous, then g
1

(U)) is fuzzy D-

closed in (Y, ) and since f is fuzzy strongly-D-continuous, then f 
1

(g
1

(U)) = (gof)
1

(U) is fuzzy 

closed in (X, ). then (gof)
1

(U) is fuzzy D-closed in (X, ). Hence gof is fuzzy contra-D-continuous. 

 

Theorem 3.12:Let f : (X, ) (Y, ) be surjective fuzzy D-irresolute and fuzzy D-open and g : (Y,) (Z, 

) be any function. Then gof : (X, ) (Z, ) is fuzzy contra-D-continuous if and only if g is fuzzy contra-D-

continuous. 

Proof:The ‘if’ part is easy to prove. To prove the ‘only if’ part, let V be any fuzzy closed set in (Z, ). Since 

gof is fuzzy contra-D-continuous, then (gof)
1

(V) is D-open in (X, ) and since f is fuzzy D-open surjection, 

then f((gof)
1

(V)) = g
- 1

(V) is fuzzy D-open in (Y,). Hence g is fuzzy contra-D-continuous. 

Theorem 3.13:Let f : (X,)  (Y,) be a fuzzy function and g : X X Y the fuzzy graph function 

given by g(x) = (x,f(x)) for every xX. Then f is fuzzy contra-D-continuous if g is fuzzy contra-D-

continuous. 

Proof:Let V be a closed subset of Y. Then X V is a closed subset of X Y. Since g is fuzzy contra-D-

continuous, then g
-1

(X  V) is a fuzzy D-open subset of X. Also g
-1

(X  V) = f 
- 1

(V).Hence f is 

fuzzy contra-D-continuous. 

Theorem 3.14:If a function f : (X, )  (Y, ) is fuzzy contra-D-continuous and Y is fuzzy Regular, 
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then f is fuzzy D-continuous. 

Proof: Let x be an arbitrary point of X and N be a fuzzy open set of Y containing f(x). Since Y is fuzzy 

Regular, there exists an open set U in Y containing f(x) such that cl(U) N. Since f is fuzzy contra-D-

continuous, then there exists W DO(X, x) such that f(W) cl(U). Then f(W)N. Hence by f is D-

continuous. 

 

Theorem  3.15:  Every  continuous  and  fuzzy  RC-continuous  function  is  fuzzy  contra-D- continuous. 

Proof: Let f : (X, )  (Y, ) be a function. Let U be an fuzzy open set in (Y, ). Since f is fuzzy 

continuous and fuzzy RC continuous, f 
1

(U) is fuzzy open and fuzzy Regular closed in (X,). Hence f is fuzzy 

contra-D-continuous. 

 

Theorem 3.16: Every continuous and fuzzy contra-D-continuous (resp. fuzzy contra-continuous and fuzzy D-

continuous) function is a fuzzy super-continuous (resp. fuzzy RC–continuous) function. 

Proof: Let f : (X, ) (Y, ) be a fuzzy function. Let U be an fuzzy open (resp. fuzzy closed) set in (Y, ). 

Since f is fuzzy continuous and fuzzy contra-D-continuous (resp. fuzzy contra- continuous and fuzzy D-

continuous),f 
1

(U) is fuzzy open and fuzzy D-closed in (X, ),then f
1

(U) is fuzzy Regular open in (X, 

). This shows that f is a fuzzy super continuous (resp. fuzzy RC-continuous) function. 

 

Theorem 3.17:Let f : (X, ) (Y, ) be a fuzzy function and X a fuzzy D-Ts space. Then the following 

are equivalent. 

 

1. f is fuzzy contra-D-continuous. 

2. 2. f is fuzzy contra-continuous 

 

Proof:(1) (2).:Let U be an open set in (Y, ). Since f is fuzzy contra-D-continuous, f 
1

(U) is D-closed in 

(X, ) and since X is fuzzy D-Ts space, f 
1

(U) is closed in (X, ). Hence f is fuzzy contra continuous. 

(2) (1).:Let U be an open set in (Y, ). Since f is fuzzy contra-continuous, f 
1

(U) is fuzzy closed in (X, ). 

Hence f 
1

(U) is fuzzy D-closed in (X, ). Hence f is fuzzy contra-D-continuous. 

 

IV FUZZY CONTRA-D-CLOSED AND STRONGLY D-CLOSED 

Definition 4.1:The graph G(f) of a fuzzy function f : (X, ) (Y, ) is said to be fuzzy contra- D-closed in X 

Y if for each (x, y) (X Y) – G(f) there exist U FDO(X, x) and V C(Y, y) such that (U V) G(f) = 

. 
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Lemma 4.1:The graph G(f) of a fuzzy function f : (X, ) (Y, ) is fuzzy contra-D-closed if and only if for 

each (x, y) (X Y) G(f), there exists U FDO(X, x) and V C(Y, y) such that f(U) V = . 

Theorem 4.1:If f : (X, ) (Y, ) is fuzzy contra-D-continuous and Y is Urysohn then G(f) is fuzzy contra-D-

closed in X Y. 

Proof :Let (x, y) X Y – G(f).Then y f(x) and there exist fuzzy open sets V,W such that f(x)V, y W 

and cl(V) cl(W) = . Since f is fuzzy contra-D-continuous and by theorem 

3.12 there exists UDO(X, x) such that f(U) V. Hence f(U) cl(W) = .Thus G(f) is fuzzy contra D-closed 

in X Y. 

Definition 4.2: A topological space (X,τ) is said to be 

1. fuzzy Strongly S-closed if every fuzzy closed cover of X has a finite sub cover. 

2. fuzzy S-closed if every fuzzy Regular closed cover of X has a finite sub cover. 

3. Strongly compact if every fuzzy Semi open cover of X has a finite sub cover. 

4. fuzzy Locally indiscrete if every fuzzy open set of X is fuzzy closed in X. 

5. fuzzy Midly Hausdorff if the fuzzy -closed sets form a network for its fuzzy topology τ, 

where a fuzzy -closed set is the intersection of fuzzy Regular closed sets. 

6. fuzzy Ultra normal if each pair of non-empty disjoint fuzzy closed sets can be separated by disjoint fuzzy 

clopen sets 

7. fuzzy Nearly compact if every fuzzy Regular open cover of X has a finite sub cover. 

8. fuzzy D-compact if every fuzzy D-open cover of X has a finite sub cover. 

9. fuzzy D-connected if X cannot be written as the disjoint union of two non-empty fuzzy D- open Sets. 

Definition 4.3: A fuzzy topological space (X,) is said to be fuzzy strongly D-closed if every fuzzy D-closed 

cover of X has a finite sub cover. 

Theorem 4.2:Let (X, ) be D-Ts space. If f : (X, ) (Y, ) has a fuzzy contra-D-closed graph, then the 

inverse image of a fuzzy strongly S-closed set K of Y is fuzzy closed in (X, ). 

Proof:Let K be a fuzzy strongly S-closed set of Y and x f 
1

(K). For each kK, (x, k) G(f). then there 

exist UkDO(X, x) and VkC(Y, k) such that f(Uk) Vk = .Since{K Vk : k K} is a closed cover of the 

fuzzy subspace K, there exists a finite subset K0K such that K {Vk: kK0}.Set U = {Uk : k K0}. 

Then U is fuzzy open, since X is a fuzzy D-Ts space .Therefore f(U) K=and U f 
1

(K) = .This shows 

that f 
1

(K) is fuzzy closed in (X, ). 
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Theorem 4.3:If a fuzzy space (X,) is fuzzy strongly D-closed then the space is fuzzy strongly S-closed. 

Proof: obvious. 

Theorem 4.4:Let f : (X, ) (Y, ) be a fuzzy contra-D-continuous and fuzzy pre-closed surjection. If (X,) is 

a fuzzy D-Ts, then (X,) is a fuzzy locally indiscrete space. 

Proof:Let U be any fuzzy open set in (Y, ). Since f is fuzzy contra-D-continuous and (X, ) is a fuzzy D-Ts 

space, f 
1

(U) is fuzzy closed in (X, ). Since f is a fuzzy pre-closed surjection, then U is fuzzy pre-closed in 

(Y, ). Therefore cl(U) = cl (int(U)) U. Hence U is fuzzy closed in (Y, 

). Thus (Y, ) is a fuzzy locally indiscrete space. 

 

Theorem 4.5:If every fuzzy closed subset of a space X is fuzzy D-open then the following are equivalent. 

1. X is fuzzy S-closed 

2. X is fuzzy strongly S-closed 

Proof:(1) (2):Let {V : I} be a fuzzy closed cover of X then {V : I} is a fuzzy Regular closed cover of 

X. Since X is fuzzy S-closed, then we have a finite sub cover of X. Hence X is fuzzy strongly S- closed. 

(2) (1):Let {V : I} be a fuzzy Regular closed cover of X. Since every fuzzy Regular closed is fuzzy 

closed and X is fuzzy strongly S-closed, then we have a finite sub cover of X. Hence X is fuzzy S-closed. 

Definition 4.4:A fuzzy topological space (X, ) is said to be ; 

1. Fuzzy D-Hausdorff if for each pair of distinct points x and y in X there exist disjoint fuzzy D-open sets U 

and V of x and y respectively. 

2. Fuzzy D-Ultra Hausdorff if for each pair of distinct points x and y in X there exist disjoint fuzzy D-clopen 

sets U and V of x and y respectively. 

Theorem 4.6: If f : (X, ) (Y, ) is fuzzy contra-D-continuous injection, where Y is Urysohn then the 

topological space (X, ) is a D-Hausdorff. 

Proof :Let x1 and x2 be two distinct points of (X, ). Suppose y1 = f(x1) and y2 = f(x2). Since f is injective 

and x1x2 then y1y2. Since the space Y is Urysohn, there exist fuzzy open sets V and W such that 

y1V,y2W and cl(V)cl(W) = . Since f is fuzzy contra-D-continuous and , there exist fuzzy D-open sets 

Ux1 FDO(X, x1) and Ux2FDO(X,x2) such that f(Ux1)  cl(V) and f(Ux2)  cl(W). Thus we have 

Ux1Ux2= , since cl(V)cl(W) = . Hence X is a fuzzy D- Hausdorff. 

Theorem 4.7: If f : (X,) (Y,) is a fuzzy contra-D-continuous injection, where Y is fuzzy D- ultra  

Hausdorff  then  the  fuzzy  topological  space  (X,   )   is  fuzzy   D-Hausdorff. Proof 

Let x1 and x2 be two distinct points of (X, ). Since f is injective and Y is fuzzy D-ultra Hausdorff, 

then f(x1)  f(x2) and also there exist fuzzy clopen sets U and W of Y such that f(x1)U and f(x2)W, 

where UW = . Since f is fuzzy contra-D-continuous, x1 and x2 belong to fuzzy D-open sets f 
-1

(U)and f 

1
(W) respectively, where f 

1
(U) f 

1
(W) = .Hence X is D- Hausdorff. 

Lemma 4.15 : Every fuzzy mildly Hausdorff strongly S-closed space is fuzzy locally indiscrete. Theorem 
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4.8: If a fuzzy function f : (X, )  (Y, ) is fuzzy continuous and (X, ) is a fuzzy locally      indiscrete      

space,       then       f       is       fuzzy       contra-D       continuous. Proof: Let U be any fuzzy open set in (Y, 

). Since f is fuzzy continuous, f 
1

(U) is fuzzy open in (X, ) and since (X, ) is fuzzy locally indiscrete, f 

1
(U) is fuzzy closed in (X, ). Hence by theorem 2.6, f 

1
(U) is fuzzy D-closed in (X, ). Thus f  is  

fuzzy  contra-D-continuous. Lemma 4.2: If a function f : (X, )  (Y, ) is fuzzy continuous and (X, ) 

is fuzzy mildly Hausdorff      strongly      S-closed      space      then      f      is      fuzzy      contra-D-

continuous. 

Proof: Obvious. 

 

Theorem 4.9: A fuzzy contra-D-continuous image of a fuzzy D-connected space is connected. Proof: Let f 

: (X, )  (Y, ) be a fuzzy contra-D-continuous function of fuzzy D-connected space onto a  fuzzy 

topological  space Y. If possible, assume that Y is not fuzzy connected. Then Y = AB, A , B and AB 

= , where A and B are fuzzy clopen sets in Y. Since f is fuzzy contra-D-continuous = f 
1

(Y) = f 
1

(AB) 

= f 
1

(A) f 
1

(B), where f 
1

(A) and f 
1

(B) are non- empty D-open sets in X. Also f 
1

(A) f 
1

(B) = . 

Hence X is not fuzzy D-connected, which is a fuzzy  contradiction. Therefore Y is fuzzy connected. 

Definition 4.5:A topological space (X, ) is said to be fuzzy D-normal if each pair of non-empty disjoint   

closed   sets   can    be    separated    by    disjoint    fuzzy    D-open    sets.  

Theorem 4.10:If f : (X, )  (Y, ) is a closed fuzzy contra-D-continuous injection and Y is fuzzy ultra-

normal, then X is fuzzy D normal. 

Proof:Let V1 and V2 be non-empty disjoint fuzzy closed subsets of X. Since f is fuzzy closed and injective, 

then f(V1) and f(V2) are non-empty disjoint fuzzy closed subsets of Y. Since Y is fuzzy ultra-normal, then 

f(V1) and f(V2) can be separated by disjoint fuzzy clopen sets W1 and W2 respectively. HenceV1 f 
1

(W1) 

and V2 f 
1

(W1).Since f is fuzzy contra-D-continuous, then f 
1

(W1) and f 
1

(W2) are fuzzy D-open 

subsets of X and f 
1

(W1) f 
1

(W2) = . Hence X is fuzzy D-normal. 

Theorem 4.11:The image of a fuzzy strongly D-closed space under a fuzzy contra-D-continuous surjective 

function is fuzzy compact. 

Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection. Let {V : I} be any fuzzy 

open cover of Y. Since f is fuzzy contra-D-continuous, then {f 
1

(V):I} is a fuzzy D-closed cover of X. 

Since X is fuzzy strongly D-closed, then there exists a finite subset I0 of I such that X = {f 
1

(V) : I0}. 

Thus we have Y = {V : I0}. Hence Y is fuzzy compact. 

Theorem 4.12: Every fuzzy strongly D-closed space (X, ) is a fuzzy compact S-closed space. Proof: Let {V: 

I} be a cover of X such that for every I, V is fuzzy open and fuzzy Regular closed due to assumption. 

Then each V is fuzzy D-closed in X. Since X is fuzzy strongly D-closed, there exists a finite subset I0 of I 

such that X = {V : I0}.Hence (X, ) is a fuzzy compact S-closed space. 

Theorem 4.13:The image of a fuzzy D-compact space under a fuzzy contra-D-continuous surjective function is 
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fuzzy strongly S-closed. 

Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection .Let {V :  I} be any 

closed cover of Y. Since f is fuzzy contra-D-continuous, then {f 
1

(V) :I} is a D- open cover of X. Since 

X is fuzzy D-compact, there exists a finite subset I0 of I such that X = 

{f 
1

(V) / I0}. Thus we have Y = {V : I0}.Hence Y is fuzzy strongly S-closed. 

Theorem 4.14: The image of a fuzzy D-compact space in any D-Ts space under a fuzzy contra- D-continuous 

surjective function is fuzzy strongly D-closed. 

Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection. Let {V / I} be any fuzzy 

D-closed cover of Y. Since Y is fuzzy D-Ts space, then {V : I} is a fuzzy closed cover of Y. Since f is 

fuzzy contra-D-continuous, then {f 
1

(V) : I} is a fuzzy D-open cover of X. Since X is fuzzy D-compact, 

there exists a finite subset I0 of I such that X = {f 

1
(V) : I0}. Thus we have Y = {V : I0}. Hence Y is fuzzy strongly D-closed. 

Theorem 4.15:The image of fuzzy strongly D-closed space under a fuzzy D-irresolute surjective function is 

fuzzy strongly D-closed. 

Proof:Suppose that f : (X, ) (Y, ) is an fuzzy D-irresolute surjection. Let {V / I} be any fuzzy D-

closed cover of Y. Since f is fuzzy D-irresolute then {f 
1

(V) : I} is a fuzzy D- closed cover of X. Since X 

is fuzzy strongly D-closed, then there exists a finite subset I0 of I such that X = {f 
1

(V) : I0}. Thus, we 

have Y = {V : I0}. Hence Y is fuzzy strongly D-closed. 

Lemma 4.3:The product of two fuzzy D-open sets is fuzzy D-open. 

Theorem 4.16:Let f : (X1, ) (Y, ) and g : (X2, ) (Y, ) be two fuzzy functions where Y is a fuzzy 

Urysohn space and f and g are fuzzy contra-D-continuous function. Then {(x1,x2) : f(x1) = g(x2)} is fuzzy D-

closed in the product space X1X2. 

Proof:Let V denote the set {(x1,x2) : f(x1) = g(x2)}. In order to show that V is fuzzy D-closed, we show that 

(X1X2) – V is fuzzy D-open. Let (x1,x2) V. Then f(x1) g(x2).Since Y is Urysohn, there exist fuzzy open 

sets U1 and U2   f(x1) and g(x2) such that cl(U1)cl(U2) = . Since f and g are fuzzy contra-D-continuous, f 

1
(cl(U1)) and g

1
(cl(U2)) are fuzzy D-open sets containing x1 and x2 in X1 and X2. Hence f 

1
(cl(U1)) 

g
1

(cl(U2)) is fuzzy D-open. Further (x1,x2)f 
-1

(cl( U1)) g
1

(cl(U2)) ((X1X2) – V). If follows that 

((X1X2) – V )is fuzzy D-open. Thus V is fuzzy D closed in the product space X1 X2. 

Lemma 4.4: If f : (X, ) (Y, ) is fuzzy contra-D-continuous and Y is a fuzzy Urysohn space, then V = {(x1, 

x2) / f(x1) = f(x2)} is fuzzy D-closed in the product space X1X2. 

Theorem 4.17:Let f : (X, ) (Y, ) be a fuzzy continuous function. Then f is fuzzy RC- continuous if and 

only if it is fuzzy contra-D continuous. 

Proof: Suppose that f is fuzzy RC-continuous. Since every fuzzy RC-continuous function is fuzzy contra-

continuous, Therefore f is fuzzy contra D-continuous. Conversely, Let V be any fuzzy open set in (Y, ). Since 

f is fuzzy continuous and fuzzy contra-D-continuous, f 
1

(V) is fuzzy open and fuzzy D-closed in (X, ) then 
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f
1

(V) is fuzzy Regular open in (X, ). That is, int(cl(f 
1

(V))) = f 
1

(V). Since f 
1

(V) is fuzzy open, int(cl(f 

1
(V))) = int(f 

1
(V)) and so cl(int(f 

1
(V))) = f 

1
(V). Therefore V is fuzzy Regular closed in (X, ). Hence f is 

fuzzy RC-continuous.  

Theorem 4.18:Let f : (X, ) (Y, ) be fuzzy perfectly D-continuous function, X be fuzzy locally indiscrete 

space and connected. Then Y has a fuzzy indiscrete topology. 

Proof:Suppose that there exists a proper fuzzy open set U of Y. Since Y is locally indiscrete, U is a fuzzy closed 

set of Y. Therefore U is a fuzzy D-closed set of Y. Since f is fuzzy perfectly D- continuous, f
1

(U) is a proper 

fuzzy clopen set of X. This shows that X is not fuzzy connected. Which is a fuzzy contradiction. Therefore Y 

has an indiscrete fuzzy topology. 

Theorem 4.19:Let f : (X, ) (Y, ) be a fuzzy contra-D-continuous function. Let A be a fuzzy open fuzzy D-

closed subset of X and let B be an fuzzy open subset of Y. Assume that DC(X, ) (the class of all fuzzy D-

closed sets of (X, )) be fuzzy D-closed under finite intersections. Then, the restriction f | A : (A, A) (B, 

B) is a fuzzy contra-D-continuous function. 

Proof:Let V be an fuzzy open set in (B, B). Then V = BK for some fuzzy open set K in (Y, ). Since B is an 

fuzzy open set of Y, V is an fuzzy open set in (Y, ).By hypothesis f 
1

(V) A = H1 (say) is a fuzzy D-closed 

set in (X, ). Since (f |A)
1 

(V) = H1, it is sufficient to show that H1 is a fuzzy D-closed set in (A,A). Let G1 

be fuzzy -open in (A,A) such that H1 G1. Then by hypothesis and G1 is fuzzy -open in (X, ). Since H1 

is a fuzzy D-closed set in (X, ), we have pclX(H1) int (G1). Since A is fuzzy open and  pclA(H1) = 

pcl(X(H1))A int (G1) int(A) = Int(G1A) Int(G1) and so H1 = (f |A)
1

(V) is a fuzzy D-closed set in 

(A, A). Hence f | A is fuzzy contra-D-continuous function. 

Theorem 4.20: fuzzy topological space (X, ) is nearly fuzzy compact if and only if it is fuzzy compact and 

fuzzy strongly D-closed . 

Proof: Obvious . 

Theorem 4.21:If a fuzzy topological space (X, ) is locally indiscrete space then fuzzy compactness and fuzzy 

strongly D-closed are the same. 

Proof: Let (X, ) be a fuzzy compact space. Since (X, ) is a locally indiscrete space, then every fuzzy open set 

is closed and fuzzy compactness and fuzzy strongly D-compactness are the same in a locally indiscrete fuzzy 

topological space. 

Theorem 4.22: A fuzzy topological space (X, ) is fuzzy S-closed if and only if it is fuzzy strongly S-closed and 

fuzzy D-compact. 

Proof: Obvious. 
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