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Abstract :  In this work, we introduce an applications to fuzzy generalized closed sets such as: fuzzy pre-semi closed set , fuzzy semi-pre-generalized closed set fuzzy pre-semi -
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 spaces , fuzzy semi-pre- generalized continoues mappings  and  fuzzy semi-pre- generalized irresolute mappings and characterize them.
I. Introduction: Several authors have applied various basic concepts from general topology  to fuzzy sets . In 1965 The concept of fuzzy set and fuzzy set operations were first introduced by Zadeh [5].In 1970 Levine .N [6] introduced the concepts of generalized closed sets in general topology . G.Balasubramanian and  P.Sundaram [3] introduces and study generalized closed fuzzy sets in fuzzy topology. A fuzzy topology on a set X is a collection T of fuzzy sets in X satisfying:

(i) 0 and 1 belong to T,

(ii) if A and B belong to T, then so does A Λ B 
(iii) if Ai belongs to T for each i 
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I, then so dose V Ai . In this work (X,T), (Y,T') and     (Z,T ") (or simply X,Y and Z) mean fuzzy topological spaces. Let A be a fuzzy set of X the fuzzy colure and interior are denoted and defined by Cl(A)=
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. The aim of this paper is introduced a new class of fuzzy separation axioms namely  fuzzy pre-semi -
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 spaces, fuzzy semi-pre- generalized continues mappings  and  fuzzy semi-pre- generalized irresolute mappings and characterize them.
II. Basic Definitions and Facts 
Definition II.1: A fuzzy set A in a fts X is called 
a) Fuzzy semi-open(Fs-open) if A 
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 cl(int(A)) and a fuzzy semiclosed(Fs-closed) if int(cl(A)) 
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 A [4].

b) Fuzzy pre-open(Fp-open) if A
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int(cl(A)) and a fuzzy preclosed(Fp-closed) if cl(int(A)) 
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A [1].

c) Fuzzy α-open(Fα-open) if A
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int(cl(int(A))) and a fuzzy α-closed(Fα-closed) if cl(int(cl(A))) 
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A [1].

d) Fuzzy semi pre-open(Fsp-open) if A
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cl(int(cl(A))) and a fuzzy semi pre-closed(Fsp-closed if int(cl(int(A))) 
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A [11]

Definition II.2: Let A be a fuzzy set in a fts X then the semi-closure (resp.pre –closure , α-closure , semi pre-closure) of a fuzzy set A in a fts X is the intersection of all semi-closure (resp.pre –closure , α-closure , semi pre-closure )  fuzzy sets containing A and is denoted by scl(A) (resp. pcl(A), αcl(A) and spcl(A)).
Now the following definitions are useful in this work
     Definition II.3: A fuzzy set A of a fts X is called :
a) Fuzzy generalized closed(Fg-closed) if cl(A)
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H , whenever A
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 H and H is fuzzy open set in X [3].

b) Generalized fuzzy semiclosed (gFs-closed) if scl(A) 
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H , whenever A
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H and H is Fs-open set in X [2].

c) Fuzzy generalized semiclosed (Fgs-closed) if scl(A) 
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 H , whenever A
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H and H is fuzzy open set in X [10].
d) Fuzzy α-generalized closed ( Fαg-closed) if αcl(A) 
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H , whenever A
[image: image23.wmf]£

H and H is fuzzy open set in X [7].

e) Fuzzy generalized α-closed (Fgα-closed) if αcl(A) 
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H , whenever A
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H and H is Fα-open set in X [9].
f) Fuzzy generalized semi-preclosed (Fgsp-closed) if spcl(A) 
[image: image26.wmf]£

H , whenever  A
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H and H is fuzzy open set in X [8].

Definitions II.4: A mapping 
[image: image28.wmf]'

:(,)(,)

fXTYT

®

 is said to be :

a) Fs- continuous if 
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is Fs –open in X , for each fuzzy open set V in Y [4].
b) Fuzzy –irresolute if 
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 is Fs-open in X, for each Fs-open set V in Y [9].

c) Fp-continuouse if 
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 is Fp-open in X, for each fuzzy open set V in Y[1]
d) Fα-continuouse if 
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 is Fα –open in X, for each fuzzy open set V in Y[1].

e) gFs-continuouse if 
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is gFs-closed in X, for each closed set V in Y[2].

III. Fuzzy Semi-Pre-Generalized Closed Sets
Definition III.1: Let A be a fuzzy set of a fts X then A is called fuzzy semi –pre-generalized closed set (Fspg-closed set) if spCl(A)
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H , whenever A
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and H is Fs-open in X.

Remarks III.2: a) the family of all fuzzy semi-pre-generalized closed sets is denoted by FSPGC(X)

b) Every Fp-closed , gFs-closed , Fsp-closed sets are Fspg-closed set and every Fspg-closed set is Fgsp-closed but the converse may not be true in general. 
Proposition III.3: If A is fuzzy semi-open and Fspg-closed set in a fts X , then A is a Fsp- closed set in X.

Proof: since 
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and A is fuzzy semi-open and Fspg-closed , then spCl(A)
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A and since A
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spCl(A) then A=spCl(A) and thus A is a Fsp-closed set in X .        
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 Proposition III.4: If A is a Fspg-closed set in X and 
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, then B is a Fspg-closed set in X 

Proof: suppose that K is a Fs-open set in X such that 
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 and since A is a Fspg-closed then spCl(A)
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now 
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implies  spCl(A)
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 and thus 
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 and hence B is a Fspg-closed set in X.
Definition III.5: A fuzzy set A of X is called fuzzy semi-pre-generalized open (Fspg-open) iff (1-A) is Fspg-closed set in X that is , A is Fspg-open iff 
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whenever 
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 and H is a Fs-closed set in X 

Remarks III.6: a) The family of all fuzzy semi-pre-generalized open sets denoted by FSPGO(X).
b) Every Fp-open , gFs-open ,Fsp-open sets are Fspg –open and every Fspg-open set is Fgsp-open set but the conversely is not true.

Proposition III.7: FSPO(X)
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FSPGO(X).
Proof: suppose that A is Fsp-open set in X then , 1-A is Fsp-closed set in X and hence from remarks III.2 that 1-A is a Fspg-closed this implies that A is Fspg-open and hence FSPO(X)
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FSPGO(X)

Proposition III.8:If A is Fspg-open set in X and 
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 then B is Fspg-open set in X.

Proof: suppose that A is Fspg-open set in X and 
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 then 1-A is Fspg-closed and 
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then 1-B is Fspg-closed (by proposition III.4) and hence B is Fspg-open set in X.
Then from definitions ,remarks and propositions above we can get the following diagram(1)   
                 Fuzzy closed                 Fg-closed                Fαg-closed               Fgp-closed 



                   Fα-closed                       Fgα-closed                          Fgs-closed


                   Fs-closed                       gFs-closed                                             Fgsp-closed


                                                                            Fspg-closed 
                  Fsp-closed                                                                                      Fp-closed

 IV.Fuzzy Semi-Pre-generalized Continuous and Fuzzy Semi-Pre-generalized Irresolute Mappings
Definition IV.1: A mapping  
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is called fuzzy semi-pre-generalized continuous (Fspg-continuous) if f -1(V) is Fspg-closed in X for every fuzzy closed set V in Y.

Definition IV.2: A mapping 
[image: image55.wmf]'

:(,)(,)

fXTYT

®

 is called fuzzy semi-pre-generalized irresolute  (Fspg-irresolute) if f -1(V) is Fspg-closed in X for every Fspg- closed set V in Y.

Proposition  IV.3: Every  gFs-continuous mapping  is Fspg-continuous mapping.
Proof: suppose that V is fuzzy closed set in Y since f is gFs-continuous then f -1(V) is gFs-closed in X and since every gFs-closed set is Fspg-closed then f -1(V) is Fspg-closed set in Y and hence f is Fspg-continuous .

Proposition  IV.4:Every Fspg-irresolute mapping is Fspg-continuous 

Proof: It easy since every fuzzy closed set is Fspg-closed set and since f is Fspg-irresolute 
Proposition  IV.5: Every Fspg-continuous  mapping is Fgsp-continuous mapping.

Proof: suppose that V is fuzzy closed set in Y since f is Fspg-continuous mapping then       f -1(V) is a Fspg-closed set in X and since every Fspg-closed set is Fgsp-closed , f -1(V) is also Fgsp-closed set in X and hence f is Fgsp-continuous mapping.

Proposition  IV.6:Every Fp-continuous mapping is Fspg-continuous mapping 
Proof: It easy from definitions (II.4 ( c ) and  III.5) 
Proposition  IV.7: Every Fs-continuous mapping is gFs-continuous mapping 

Proof: It easy from definition II.4 (c) ,(e) and diagram (1)
Proposition  IV.8: Every Fgs-continuous mapping is Fgsp-continuous mapping 

Proof: It easy from definitions  II.4 and III.5
Proposition  IV.9 : A mapping 
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 is Fspg-continuous iff the inverse image of each fuzzy open set of Y is Fspg-open in X
Proof: It easy because 
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for each fuzzy open set H in Y.

V. Fuzzy Separation Axioms:

V.1Definition: A fuzzy topological space (X,T) is fuzzy T
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-space if every Fg-closed set in X is fuzzy closed [3]

Now we give the following definitions

V.2 Definition: A fuzzy topological space (X,T) is called a fuzzy pre-semi- T
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-space (Fps-T
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-space) if every Fps-closed in X is Fsp-closed .

V.3 Definition: A fuzzy topological space (X,T) is called a fuzzy semi-pre- T
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-space (Fsp-T
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-space) if every Fgsp-closed in X is Fsp-closed .

V.4 Proposition: If 
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is Fg-continuous and Y is a fuzzy T
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is Fspg-continuous.
Proof: suppose that A is a fuzzy closed set in Z , then 
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is Fg-closed set in Y and since Y is a fuzzy T
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 is Fg-closed set in Y and hence 
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is a Fspg-closed set in X thus 
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is Fspg-continuous.
V.5 Proposition: Every Fsp-T
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Proof: Suppose that (X,T) is Fsp-T
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-space   and A is Fps-closed set in X and since every Fps-closed set is Fgsp-closed set and hence A is Fsp-closed set in X and hence (X,T) is Fps-T
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V.6Proposition: A fuzzy topological space (X,T) is Fsp- T
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-space iff FSPO(X)=FSPGO(X)

Proof: Suppose that  (X,T) is Fsp- T
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-space and to prove that FSPO(X)=FSPGO(X) now let A 
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 FSPGO(X) then 1-A is a Fspg-closed and hence 1-A is a Fsp-closed set in X thus A 
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 FSPO(X) and hence FSPO(X)=FSPGO(X).

Now suppose that FSPO(X)=FSPGO(X) and to prove that (X,T) is Fsp- T
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-space now let A is a Fspg-closed set in X then 1-A is a Fspg-open and hence 1-A 
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 FSPO(X) thus A is a Fsp-closed set in X therefore (X,T) is Fsp- T
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V.7 Proposition: If (X,T) is Fsp- T
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 be Fspg-continuous then f is Fsp-continuous.
Proof: Suppose that A is fuzzy closed set in Y since f is Fspg-continuous , f -1(A) is Fspg-closed set in X and since X is Fsp- T
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-space and hence f -1(A) is Fsp-closed set in X and this implies that f is Fsp-continuous.
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