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1.  INTRODUCTION

Fuzzy topological spaces were introduced by C. L. Chang [1], who studied a number of basic concepts including fuzzy continuous maps and compactness. Fuzzy topological spaces are a natural generalization of topological spaces. In 1983, A. S. Mashhour et al. [3] introduced the supra topological spaces and studied s-continuous functions and 
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s

-continuous functions. In 1987, M. E. Abd El-Monsef et al. [2] introduced the fuzzy-supra topological spaces and studied fuzzy supra-continuous functions and obtained a number of characterizations. Also fuzzy-supra topological spaces are generalization of supra topological spaces. In 1996, Won Keun Min [4, 5] introduced fuzzy s-continuous, fuzzy s-open and fuzzy s-closed maps and established a number of characterizations. In this paper, we introduce the fuzzy pairwise s-continuous, fuzzy pairwise s-open and fuzzy pairwise s-closed maps and establish a number of characterizations.

Let X be a set and I = [0,1]. IX denote the set of all mappings (: X ( Y. A member of IX is called a fuzzy subset of X. Unions and intersections of a fuzzy set denoted by ( and ( respectively are defined by 

               ( (i = sup {(i (x): i(J and x(X}

               ( (i = inf {(i (x): i(J and x(X}

Definition 1.1 [1] A fuzzy topology ( on X is a collection of subsets of IX such that,

(1) 0,1((
(2) if ( , ( ((, then ( ( ( ((
(3) if (i (( for all i (J, then ( (i ((
(X,() is called a fuzzy topological space. Members of ( are called fuzzy open sets in (X,() and complement of a fuzzy open set is called a fuzzy closed set.


Definition 1.2 A fuzzy bitopological space (in short, fbts) is a triple 
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Definition 1.4 For a fuzzy set ( of X, the 
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Definition 1.5 [3] A subfamily 
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 of IX is said to be a fuzzy supra topology on X if,

(1) 0, 1(
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(2) if (i (
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Definition 1.6 A fuzzy supra bitopological space (in short, fsbts) is a triple 
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Definition 1.7 [3] The 
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Definition 1.8 [2] Let (X,() be a fuzzy topological space and 
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Definition 1.9 Let 
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(2) f  is a fuzzy supra open map [2], if the image of each fuzzy supra open set in 
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Definition 1.10 Let (X,() and (Y,() be two fuzzy topological spaces. Let 
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be a mapping from X into Y,

(1) f is a fuzzy s-continuous function[4] if the inverse image of each fuzzy open set in Y is 
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(2) f is a fuzzy s-open map[5] if the image of each fuzzy open set in (X,(), is 
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(3) f is a fuzzy s-closed map[5] if the image of each fuzzy closed set in (X,(), is 
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Definition 1.11 A mapping 
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Definition 1.12 A mapping 
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2. FUZZY PAIRWISE S-CONTINUOUS FUNCTION

Definition 2.1 Let 
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Remark 2.2 Every fuzzy pairwise continuous function is fuzzy pairwise s-continuous. But the converse is not true, as the following example shows.

Example 2.3 Let 
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Consider the fuzzy topologies 
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Theorem 2.4 Let 
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[image: image157.wmf])

,

,

(

)

,

,

(

:

2

1

2

1

s

s

t

t

Y

X

f

®

 be a fuzzy mapping and 
[image: image158.wmf]*

1

t

,
[image: image159.wmf]*

2

t

 be associated fuzzy supra topologies with 
[image: image160.wmf]1

t

 and 
[image: image161.wmf]2

t

respectively. Let 
[image: image162.wmf]Y

X

X

g

´

®

:

, given by 
[image: image163.wmf]))

(

,

(

)

(

x

f

x

x

g

=

 be its graph mapping. If g is a fuzzy pairwise s-continuous, then f is a fuzzy pairwise s-continuous.

Proof: Suppose that g is a fuzzy pairwise s-continuous and ( be a 
[image: image164.wmf]i

s

-fuzzy open set in Y. Now 
[image: image165.wmf])

1

(

)

(

1

)

(

1

1

1

l

l

l

´

=

Ù

=

-

-

-

g

f

f

. Since
[image: image166.wmf]l

´

1

 is a 
[image: image167.wmf]i

s

-fuzzy open set in 
[image: image168.wmf]Y

X

´

 and since g is a fuzzy pairwise s-continuous, therefore 
[image: image169.wmf])

1

(

1

l

´

-

g

 is 
[image: image170.wmf]*

i

t

-fuzzy supra open set in X. Thus  
[image: image171.wmf])

(

1

l

-

f

 
[image: image172.wmf]*

i

t

-fuzzy supra open set in X. Hence f is a fuzzy pairwise s-continuous function. 

3. FUZZY PAIRWISE S-OPEN MAPS AND FUZZY

PAIRWISE S-CLOSED MAPS
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Remark 3.2 Clearly every fuzzy pairwise open (fuzzy pairwise closed) map is a fuzzy pairwise s-open (fuzzy pairwise s-closed) map. Also every fuzzy pairwise supra open map is fuzzy pairwise s-open map. But the converses of these implications are not true, which are clear from the following examples.  
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