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I.PRELIMINARIES: 

Let X be a non-empty set and I= [0,1]. A fuzzy set on 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 is 0 and whole fuzzy sets 1 is a mapping from 

X on to I which takes the values 1 only. The union (resp. intersection) of a family {Aα: Λ} of fuzzy 

sets of X is defined by 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 xβ in X is a fuzzy set defined by xβ (y) = β 

for y=x and x(y) =0 for y  x, β[0,1] and y  X .A fuzzy point xβ is said to be quasi-coincident with the 

fuzzy set A denoted by xβqA if and only if β + A(x) > 1. A fuzzy set A is quasi –coincident with a fuzzy 

set B denoted by AqB if and only if there exists a point xX such that A(x) + B(x) > 1 .A ≤ B if and only 

if (AqBc).A family  of fuzzy sets of X is called a fuzzy topology on X if 0,1 belongs to  and  is closed 

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

their complement are fuzzy closed sets. For any fuzzy set A of X the closure of A (denoted by cl(A)) is 

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

all fuzzy open subsets of A.  

Throughout this paper (X ,τ ),(Y, σ) represent non-empty fuzzy topological spaces on which no separation 

axioms are assumed unless otherwise mentioned .For a subset A of a fuzzy space  (X,τ ), cl(A) and int(A) 

denote the fuzzy closure and the fuzzy interior of A respectively. 

Definition 1.1:A fuzzy Subset A of fuzzy topological space (X, τ) is called 

1. fuzzy semi-open set if Acl(int(A)) and a fuzzy semi-closed set if int(cl(A))A.  

2. fuzzy semi-pre open set if Acl(int(cl(A)) and a fuzzy semi-pre closed set if int(cl(int(A)))A 

3. fuzzy regular -open set if int(cl(A))=A and a fuzzy regular -closed. 

Definition 1.2:A fuzzy Subset A of fuzzy topological space (X ,τ) is called 

 1. fuzzy generalized closed set (briefly fuzzy g-closed) if cl(A)U whenever A U and U is   

   fuzzy open in (X ,τ) 

 2. fuzzy g*-closed set if cl(A)U whenever AU and U is fuzzy g open in (X ,τ) 

 3. fuzzy g**-closed set if cl(A)U whenever AU and U is fuzzy g* open in (X ,τ) 

Definition.1.3:. A subset A of a fuzzy topological space X is called 

 1. fuzzy α-closed if cl(int(cl(A))) A . 

 2. fuzzy gα-closed if α-cl(A) U, whenever A U, and U is fuzzy α-open in X . 
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 3. fuzzy rgα-closed if α-cl(A)  U, whenever A U, and U is fuzzy regularly α-open in X. 

 4. fuzzy ii-closed  if int(cl(A))  cl(-int(A))  A. 

 5. fuzzy g-ii-closed if ii-cl(A) U, whenever A U and U is fuzzy ii-open in X. 

 6. fuzzy regularly ii-open if there is a regularly open set U such that U A  ii-cl(U) . 

 7. fuzzy rg-ii-closed if ii-cl(A)U, whenever A U, and U is fuzzy regular ii-open in X.  

 

The complement of fuzzy α-closed ( resp. fuzzy gα-closed, fuzzy rgα-closed, fuzzy ii-closed, fuzzy g ii-

closed, fuzzy rg ii-closed ) set is said to be fuzzy α-open ( resp. fuzzy gα-open, fuzzy rgα-open, fuzzy ii-

open, fuzzy g ii-open, fuzzy rg ii-open ) set. The complement of fuzzy regularly ii-open set is said to be 

fuzzy regularly ii-closed set. Definitions stated in preliminaries and above, we have the following 

diagram: 

fuzzy closed fuzzy α-closed fuzzy gα-closed fuzzy rgα-closed 

                                                                            

fuzzy ii-closed   fuzzy gii-closed  fuzzy rgii-closed 

However the converses of the above are not true may be seen by the following examples. 

 2. Fuzzy Almost ii- Normal Spaces 

Definition.2.1 A fuzzy topological space X is said to be fuzzy almost - normal [6] resp. fuzzy almost ii-

normal ) if for every pair of disjoint fuzzy sets A and B, one of which is fuzzy closed and other is  fuzzy 

regularly closed, there exist fuzzy disjoint open(resp. fuzzy ii-open)sets U and V of X such that A U  

and B V. 

Lemma.2.1 A subset A of a fuzzy topological space X is fuzzy rgii-open iff F  ii-int (A) whenever F is 

fuzzy regularly closed and F A. 

Theorem.2.1. For a fuzzy topological space X, the following are equivalent:  

(a) X is fuzzy almost ii- normal. 

(b) For every fuzzy closed set A and every fuzzy regularly closed set B, there exist disjoint fuzzy g ii-

open sets U and V such that A U and B V. 

(c) For every fuzzy closed set A and every fuzzy regularly closed set B, there exist disjoint fuzzy rg ii-

open sets U and V such that A U and B V . 

(d) For every fuzzy closed set A and every fuzzy regularly open set B containing A there exists a fuzzy g 

ii-open set U of X such that A U  ii-cl(U)B . 

(e) For every fuzzy closed set A and every fuzzy regularly open set B containing A, there exists a fuzzy rg 

ii-open set U of X such that A U  ii-cl(U) B . 

(f) For every pair of fuzzy disjoint sets A and B, one of which fuzzy closed and other is fuzzy regularly 

closed, there exist fuzzy ii-open sets U and V such that A U and B V and U V =. 

Proof. (a) (b), (b) (c), (d) (e), (c) (d) , (e) (f) and (f) (a).  

(a) (b). Let X be a fuzzy almost ii-normal. Let A be a fuzzy closed and B be a fuzzy regularly closed 

sets in X. By assumption, there exist fuzzy disjoint ii-open sets U and V such that A U and B V. Since 

every fuzzy ii-open set is fuzzy gii-open set , U, V are fuzzy g ii- open sets such that A U and B V .  

(b) (c). Let A be a fuzzy closed and B be a fuzzy regularly closed sets in X. By assumption, there exist 

fuzzy disjoint gii-open sets U and V such that A U and B V. Since every fuzzy gii-open set is fuzzy  

rg ii open set, U, V are fuzzy rg ii-open sets such that A U and B V . 

(d) (e). Let A be any fuzzy closed set and B be any fuzzy regularly open set containing A. By 
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assumption, there exists a fuzzy g ii-open set U of X such that A U  ii-cl(U) B . Since every fuzzy 

gii-open set is fuzzy rg ii-open set , there exists a fuzzy rg ii- open set U of X such that A  U   ii-cl(U) 

B . 

(c) (d). Let A be any fuzzy closed set and B be a fuzzy regularly open set containing A. By assumption, 

there exist fuzzy disjoint rg ii-open sets U and W such that A  U and X −B W.  

 

By Lemma 2.1, we get,  

X −B ii-int(W) and ii-cl(U) ii-int(W) = . Hence, A U iicl(U) X −ii-int(W) B . 

(e) (f). For any fuzzy closed set A and any fuzzy regularly open set B containing A . Then A X −B  

and X −B is a fuzzy regularly closed. By assumption, there exists a fuzzy rg ii-open set G of X such that 

A G  ii-cl(G) X−B. Put U = ii-int(G),V = X −ii-cl(G).Then U and V are fuzzy disjoint ii open sets of 

X such that A U and B  V. 

(f) (a) is obvious.  

Definition.2.2.: A fuzzy function f : X →Y is called fuzzy rc-continuous [3] if for each fuzzy regular 

closed set F in Y, f -1(F) is fuzzy regularly closed in X . 

Definition. 2.3.;A fuzzy function f : X →Y is called fuzzy M -ii-open (resp. fuzzy M -ii-closed) if 

(U)iiO(Y) ( resp. f(U) iiC(Y)) for each U iiO(X) (resp. fuzzy U iiC(X)).f 

Definition.2.3.A fuzzy function f : X → Y is called fuzzy almost ii-irresolute if for each x X and  each 

fuzzy ii-neighborhood V of f (x), ii-cl(f –1(V)) is a fuzzy ii-neighborhood of x. 

Theorem.2.2: If f : X → Y is fuzzy continuous M-ii-open rc-continuous and fuzzy almost ii-irresolute 

surjection from a fuzzy almost ii-normal space X onto a fuzzy space Y, then Y is fuzzy almost ii-normal.  

Proof. Let A be a fuzzy closed set and B be a fuzzy regularly open set containing A. Then by fuzzy rc-

continuity of f, f -1(A) is a fuzzy closed set contained in the fuzzy regularly open set f -1(B). Since X is 

fuzzy almost ii-normal, there exists a fuzzy ii-open set V in X such that f -1(A) V ii-cl (V) f -1(B) by 

Theorem 3.4. Then, f(f -1(A))  f(V)  f(ii-cl(V)) f( f -1(B)). Since f is fuzzy M-ii-open and almost ii-

irresolute surjection, it follows that f(V)iiO(Y) , we obtain A  f (V)  ii-cl(f (V)) B. Then Y is fuzzy 

almost ii- normal.  

Theorem. 2.3. If f : X → Y is fuzzy rc-continuous M -ii-closed map from an fuzzy almost ii-normal 

space X onto a fuzzy space Y, then Y is fuzzy almost ii- normal  

Proof. Easy to verify. 
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