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.{bstract: In this paper, the concepts of an operation T on a family of finzy pre-

open sets in a fuzzy topological spaces (X, T) is introduced. Using the operation y

on FPO (X) the concepts of fuzzy pre-y-open sets, fuzzy pre-y-border, fuzzy pre-y-

frontier, fuzzy pre-(y, B)-continuous mappings, fuzzy pre-y-nonnal spaces and

ivzzy pre-y-compact spaces are introduced. Some interesting properties and

characterizations of them are investigated. Further, fuzzy pre-y-Ro and fuzzy pre-

.^Ti ( i :0,712, 1, 2) spaces are introduced and interrelations among the spaces
rre discussed with relevant examples.
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1. INTRODUCTION AND PRELIMINARIES

The concept of fuzzy sets has invaded almost all branches of mathematics since
jre introduction of the concept by Zadeh [1]. Fuzzy sets have applications in
many fields such as information [7] and control t8]. The theory of fuzzy
tooological spaces was introduced and developed by Chang [3]. The concept of
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fii?zy pre-op€n sets aod fitzzy pre-closed sets were introduced by singal and

Prakash [61. The concept of frnzy pre=continuity was introduced by Bin sha]ma

[t] and .,,* uualJ iV U*u, ioia *a Bdasubramanian t10l' By using the

i;i,;;rt of scmi-y-open sets introduced by lui l*1* 
Krishnan' Ganster and

Balachandran [ ] and that of g-border and g'frontier introduced by Caldas' Jafari

and Noiri [2], the concepts of ?gzzy'pre-y-open set, fiizzy prel-border, Pre-Y-

fiontier, fidwyPre-(Y, p)-continuous mappings,fuzzy pre-T-nonnal sPace.:' ftu7zy

pre-y-compu.trpu."r,tuz4.pre-y-T1(i=0,1'2)spacesandfuzzypre-Y-Rospace

are infioduced and inteneiationt utong the spaces are discussed with relevant

examples.

Definition 1.1 t6l

Let(X,T)beaf iwytopologicalspace.Atuzzyset} , in(X,T) issaidtobefuzzy

pre-open if l. < int cl (1.).

The complement of afuzzy pre-open set is fuzzy pre-closed'

Delinition l.2I4l

Le tCX,T)beafuzzy topo log ica lspace.Anopera t ionY.onthe topo logyT isa

mapping from T into power set p(x) of X such that v c vv for each v e T, where

y' denotes the value of y at V. It is denoted by T : T + P(X).

Definition 1.3 l4l

A subset A of a topological sppce is,callod a T-open set of (x, T) if for each x e A

there exists an open ,.i u such that x e u and uT g A. The complement of a 1-

open set is said to be Y-closed.

Notation 1.1 [41

SO(X) denotes the family of all semi-open sets of (X' T)'

Definition 1.4l4l

Let(X,T)beatopologicalspace.Anoperat ionyontheSo(X)isamappingfrom

so(x) into a power set P(X) of X such that V c VY for each v e so(X) and vT

denotes the value of y at V. It is denoted by y : SO(X) + P(X)'

,Definition 1.5 [41

Let (X, T) be a topological space and y be an operdtion on So(X)' Then a subset

e oi X is said ,o f. u-r.*i-Tloptn set if for each x e A' there exists a semi-open

set U such that x e U and Ut g A. Also SO(X), denotes the family of semi-y-

open sets in X.
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Definition 1.6 tz]'
Let (X. T) be a topological space. For a ybsgt A of (X, T), b, (A) _ A _ int* (A)is said to be the g-border of A where int, (A) is the sei of ait g-interiorpoints of A.Delinition 1.7 I2l

,TfI# f ;J:[Ji:fl::H:?'jora 
subset A or(X, r), Fr, (A) = cr, (A) - int,

Definition l.S t9I
A topological space (X, T) is said to be a
closed set in (X, T) is fuzzy closed in (X, T).
Definition 1.9 tsl
Afi,ozy set r, is quasi-coincident with. afi:zzyset p, denoted by r q p, if thereexists x e X such that tr" (x) + p (x) > l. Otherwi; ;A;

2. FUZZY pRE-7-OpEN SETS
Definition 2.1

Let (X' T) be a finzy topological space. Let y : I* - T be an operation such that't-'! : A p where l. s p, for each furzy oo.n ,", rr in tx, rl, ;. ;i; ^i0."",.,the value of y at 1.. That is, 1,7 = y (l).
Definition 2.2

Let (X, T) be a fu7y topologicar space. Lety :Ix + T be an operation. A fuzzyset 6 is said to be fuzzy-y-open if for a fuz.zy set q with d ( 6, there exists a fuzzyopen set l. such that cr < l, and l,Y < 6.
The complement of afuzzy y-open-set is fivzy-y-closed.
Definition 2.3

Lct (X' T) be afuzzy topological space. Lety :Ix + T be an operation. For any^zy set l', fuzzy'y'interio. of r, (biefly, y-int (1.)) is defined as y-int (1.) = v { p :F s I and p is fuzzy-y_open). 
\' -// '1 -vL'. 

l
Dcfinition 2.4

kt (x, T) be a fuuy toporogical space. Let y :Ix + T be an operation. For anyfwy set 'l', fuzzy'y'crarur" of r. (biefly, y-cl (x)) is defined as y-cr (r,) = n { p :p ) I and p is fivzy-y-closed),
Rcmark 2.1

ttt?zy pre-Ty2 space if every gfpre_
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f-int (1 - I): I -(Y-cl (1,)).

Notation 2.1

FPO (X) denotes the fumily of all,fuzzlpre-open sets of (X' T)' )

Definition 2.5

Let (X, T) be a fiimy topological space' Let y : FPO (X) + T be an operation

such that l.Y = n p, *here f, 3 p, for each fuuyopen set p in (X, ! and i, e FPO

(x). :
Defrnition 2.6

Let (X, T) be a fiizzy topological gpace. Let 1 be an operation on FPO (X)' A

fuzzyset 6 is called frvzypr.!-oprn if for a fuuy set cr with o S 6, there'exists a

f,uzy pre-open set l, such that er < i' and l'1< 6'

The complement of afvzzy'prel|-ppen set is fuzzy pre-1-closed'

Definition 2.7

Let (X, T) be a fivzy topological space. Let 1 be an operation on FPo (X)' The

frory pre-y-interior of 6 (briefly, y-fp int (6)) is defined by y-fp int (5) = v { lr : p

< 6 and pisfiizzYPre-Y-oPen ),

Definition 2.8

Let (X, T) be afuzzy topological space. Let 1be an operation on FPO (X)' The

fuzzy pre-y-closure of 6 1brieflY, y-fip cl (6)) is defined by y-fp cl (5) = n { p : pt }

6 and p is fuzzY Pre-Y'closed ).

Remark 2.2

Y-fP in(l - 6) = I - (Y'fP cl (6))'

Remark 2'3 
en set are independent notions' 

l
Fuzpy pre-lopen set and f'wy pre-Y-open set are moepenoe

ffIli'/.,o, Define T= { 0, l, }.1, 1.2 } where }q,}'z: X + [0, 1l are defined

as 1.1 (a) = 0.3, Ir (b) = 0'2',Iz (a) = 0'45, Iz (b) = 0'4' I-et y : FPO,ff) -+.T be an

operation. Let p, 6, q : X -+ [0, 1] be defined as p (a) : 0'4' p (b) = 0'3' 6 (a) =

0 . 4 5 . 6 ( b ) = 0 . 3 , n ( a ) = 0 ' 5 5 , q ( b ) : 0 . 6 5 . N o w i n t c l ( p ) ) p . ' H e n c e p i s f u z r y
pre-open but not fuzz1, pre-Y-open. Now, fot afivzy set o with 0 5 rl, then o s

p and pY s n. Hence q is fuzry pre:y-open but not fiuzzy pre*open.
,  

' r : , .

Proposition 2.1
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Let (X, T) be afivzy topological space. Let l' and p be any two fuzzy pre-y-open
sets in (X, T). Then l. v p (resp. l. n p) is also a fivzy pre-T-open set in (X, T).

Proposition 2.2

Let (X, T) be afi;lzzy topological space. For any two fuzzy sets 1., p, the following
statements hold :

a If l" is finzy-y-open then l, is fuzzy pre-T-open.

b. y-int (1,) is fuzzy pre-T-open.

c. y-*[{f}"isfuAzypre-yrclosed"

d. isfi;r:zy pre-y-open iffl, = y-fr int (1,).

e. is fuzzy pre-y-closed iff l, = y-fp cl (1,).

f. y-int (1,) < y-fp int (1.) s l. < y-& cl (1.) < y-cl (i.).

g. y-cl (y-fp cl (1,)) = y-& cl (X).

h. y-cl (y-fp cl (1,)) = y-ft cl (y-cl (r)) = y-cl (X).

i. (y-fp int (1,) n (y-fp int (pr)) > y-fp int (i. n p).

j. (y-fp int (I)) v (y-S int (p)) < y-fr int (l v p).

Definition 2.9

Let (X, T) be afuzzy topological space and let y : Ix + T be an operation. For any
fuzzry set 1., fuzzy-y-border of i' (briefly, y-fb (I)) is defined as y-fb (I) = I - (y-

int (1.D.

Definition 2.10

Let (X, T) be a fuzzy topological space and let 7 be an operation on FPO (X) for
any fvzy set 1., fuzzy pre-y-border of l. (briefly, y-fpb (X)) is defined as y-Sb (1.)
= i,.- (y-fp int (1,)).

Definition 2.ll

I-et (X, T) be a furuy topological space and let y:Ix+ T be an operation. For any
fuzzy set )', fuzzy-y-frontier of ), (briefly, y-f Fr (X)) is defined as y-f Fr (1,) = (y-cl
(i)) - (y-int (1.)).

Delinition 2.12

Let (X, T) be a fuzzy topological space and let y be an operation on FPO (X) . For
any fuzz.v set 2,, fuzzy pre-y-frontier of l. (briefly, y:fir Fr (1,)) is defined as y-fp Fr
{i): (y-fp cl (2")) * (y-fp int (},)).
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Proposition 2.3 ,

Let (X, T) be a fuzzy topological space.
statements hold :

. ' , . ' ' 1 , . . '

:  
-  -  

i . .

For any two fuzzy sets I, p the folloutlng

a. T-fpb (f) < T-fr cl (1 - l,).

b. T-fpb (l.v p) < (y-fpb (t)) v (y-fpb (p)). ' 
, , , :

c. y-fpb (r ^ F) > (y-fpb (tu)),n tv-fpU trrll
d. (y-int (r)) v (v-fb (r)) > y-int (i.). 

l
e. (y-int (f)) n (y-fb (f)) < y-int (1"). , ,
f. y-fp Fr (I) = y-& Fr (1 - l.). 

' r:i

e. y-fp Fr (y-ft int (1.) < y-& Fr (1.). , , ; . " ." 
'

h. yi& Fr (y-fp cl (1,)) < y-& Fr (1,). 
' i ) i ;' I 

";i'
i '

i. l. - (y-fp Fr (1")) < T-& int (1,). 
.

j .  y -&Fr ( I vp )  < (y - fpF r (x ) ) v (y -&Fr (p ) ) .  .  , '  ' " "

k." y-fp Fr (f, n p ) > (y-fp Fr (1,)) n (y-fr Fr (p)). 
\ ..i 

{'
.  l  ' l

3. FVZZY PRE-y-Tr SPACES
'  ' '  ,  :  

I  ,  ,Definition 3.l i
Afttzzytopological space CX, T)'is called "1 

'' ' i" :' ' ' :r'r "' :: '

(a) a fuzzy pre-y-To space'iff for any two fiiary sets 1,, p with ), A $, there exists

. afinzypre-T-open set 5 sucJr,that i,36,tt d6orpS5,1 Ca.

(b) afuzzy'pre-y-T1 space iff for qgy {o fuzzy sets,l., ry with }uA P, there exist
' 

fvzzy pre-y- open sets 6, n such that either l, < 6,'p AA or pt S 11, I d q.

(c) afi,nzy pre-y-T2 space iff for any two funy sets 1., p with ?'A V, there exist

fiazzypre-y-open sets 5, q puch that ?r. S 6, F 3 n and 6 C n.

(d) a fuzzy pre-y-S space iff fo1 any two W, sets l"; tt, ?, h (y'fn'nl 1U,

implies that p d g-fp ct 11,1;. 
: ' '

Delinition 3.2

Let (X, T) be a f,azzy topological $pacg and let y be an operation on FPO(X). A

fitzzy set 2'. is called fvzzy pre-fg closed if f-fr cl (1.) -< p whenever )'' S p and p is

fit?zy pre-y-open

The complement of afiiuypre-y-gclosed set is fuzzy pre-y-g open.
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Definition 3.3

.a, fuzzy topological space (X, T) is called fuzq pre-y-Ty, space if every fuzzy

pre-y-g closed set is fuzzy pre-y-closed.

Remark 3.1

From the above definitions we have the following implications.

f''uzy pre-y-T2 space + fuzzy pre-y-f1 space + fuzzy pre-y-Tyrspace + fuzzy

pre-7-To space.

The converse statements need not be true, ds shown in the following examples.
Example 3.1

I-et X : {a, b}. Define T : {0, l, X1, A,2,},3} where }"t, }"2,2"3 : X -+ [0, 1] are
: : f ined as )"1 (a) :  0.51, I r  G) :0.7,L2@) = 0.57, Xz (b) = 0.78,1i  (a)  :0.63,) ,3
,':) = 0.83. I,ei y : FPO (X) + T be an operation. Let o, F, 6, n r X -+ [0, l] be
:etlned as u (a) : 0.3, a-(b) = 0.4, p(a) : 0.55, p (b) = 0.75, 5 (a) = 0.6, 6 (b) =
'...8. q (a) : 0.65, q (b) = 0.85. Clearly p is.a fuzzy pre-open set. Now 61 ( q, cr (

.i and cr < p. Further FIT < 6 and pv < 11. Therefore 6 and 11 are fuzzy pre-y-open
sts. Let 0, l" : X + [0, 1] be such that 0 (a) : 0.3, 0 (b) = 0.1, 2" (a) = 0.2,1 (b) =
rl. Then e fr,)'". Further e < 6, Xl.,A and l. < q, ti d q. Hence (X, T) is a fuzzy
pre-y-T1 space but not a furny pre-y-T2 space.

Erample 3.2

Let X = ta, b). Define T = { 0, 1; 1.1, }"2,}q} where )"r, }"2,?q : X+ [0, l] are
i : f ined as 1"1 (a) = 0.5,  f r  (b)  = 0.6,  )"2@):0.7,  Xz G) = 0.75.1:  (a) :  0.8,  I :  (b)
= 0.9. Let y : FPO (X) + T be an operation. The space (X, T) is a fuzzy pre-y- Ty,

lrace but notafuzzy pre-y-T1 space.

Erample 3.3

Let X = { ar b }. Define T = { 0, l,}u1,}'2} where

r . . .  t "2 i  X  +  [0 ,  1 ]  a re  de f inedas  ] ,1  (a )=  0 .3 ,  f r  0 )  =0 .2 , ] "2@):0 .45 ,  Xz  0)  =
,,, {. Let y : FPO (X) + T be an operation. Let cr, p, 6 : X + [0, 1] be defined as
u, ta)  = 0.2,  a (b):0.3,  Fr (a):  0.4, l t  (b)  = 0.3,  5 (a) 0.55, 6 (b) :  0.65. Clear ly p
s afvzzy pre-open set. Now, cr ( 6, o < p and Fv < 6. Therefore 6 is afuzzy pre-
1-open set. Let 0, p : X + [0, l]be defined as 0 (a) = 0.3, 0 (b) : 0.4, p(a) : 0.4,
. ' ,  lb) :0.2.Then OAp. Now,0 <6 and p d 5.  Hrnce (X, T) isafuzzy pre-y-T6
saace. Let l" : X + [0, 1] be defined as ]. (a) = 0.5, X (b) = 0.45. Now, ]. < 5 andy-

[ 8 1 ]
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fp cl(},) < 6. Therefore r. is a fuzzy pre-y-g closed set. But not a fiizzypre-y-crosed
set. Hence (X, T) is not afuzzy pre-y-Ty, space.

Proposition 3.1
Let (X, T) be a funy topological space. Then
(e) for all fuzzy pre-y-open set l. in (X, T), 1. q pr itr

., l. q (y-fp cl (p)), where p is any fuuy set in (X, T).
(b) 6 q (y-fp cl (r")) iff l" q F' for ailfvzzypre-y-open set p in (x, T), with 6 < Fr.
Proof:

(a) Let ?'" be a fuzzy pre-y-open set such that r. q p. Then since
tr S y-fp cl (p), f q (y-fp cl (p). Conversely let l, be a fivzy pre_y-open set
in (X, T) such that 1. d p. Then p < I _ l, and so y-fp cl (p) s T-& cl (l _ t)= I - 1.. Thus l" A (y-fp ct (p)).

(b) Let 6 q (y-fp cl (r.) and ret p be a fuzzy pre-y-open set in
(x' T) such that D s p. Then p q (y-fp cl (1.)). By (a), pr q i" for ar tuzzy pre-
y-open set pr with 6 < p. conversely suppose that 5 A rv-fu cr (r,)). Then
6s I  - (y- fpcl(1,)) .  Letp= I  _(y_fpcl(1.)) .  Thenpr isa fuzzypre-y_open
setw i th5<p.  S ince Isy_ fpc l ( t ) ,p=  I  _ (y_ fpc l (1 . )s  I  _1 . .  There fore
I"A p.

Proposition 3.2

Let (X, T) be a fuzzy toporogicar space. For any two fuzzy sets 5, p in (X, T), the
following statements are equivalent :
(a) (X, T) is afuzzy pre-T-Ro space.
(b) rf 6 A I = y-fp cl (1.), where l, is any fuuy set in (x, T), then there exisrs a

fuzzy pre-y-open set pr in (X, T), such that 5 d pr and I S p.
(c) If 5 d I : y-fp cl (r') then (y-fp cl (s)) A ̂ " :y-fp cr (1.), where l, is any fuzzy

set in (X, T).

(d) If6 d (y-fp cl (p)) then (y-fp cl (s)) d (y_fp ct (p)).
Prooft

(a) = (b) Let a A x= y-fp cl (1"). Since y-fp cr (p) < y-fp cr (r.), for each p < r., 6 ff
(y-fp cl (p)). Then by (a), pAT-tp cl (5)). Then by (b) of proposition 3.1, there
exists afuzzy pre-y-open set 11 in (X, T), suchthat 6 dq and p<q.Let p: v {I :
S d n ).Then 6 il p, andl s p, where pis fuzzypre_y_open in (X, T).

[82]
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(b)+ (c) Let 5 d I : y.-fp cl (1,). Then by (b), there exists a fuzzypre-y-open set p
in (X,T) ,suchtha t6  Apandrsp .S ince  6Ap,6  s  I  -p .  There forey- fpc l (6 )
< Y-fP cl (l- P; :1- F < I - 1..

Hence (y-& cl (6)) C I = y-fp cl (t ).
(c)+ (d) Let 5 @-fp .l (p)). since y-fpct (y-& cl (p)) = y-fp cl (p), by (c), y-fp cl
(6) d (y-fp ct (p)).

(d)+ (a) Let 6 d (y - fp ct (p)). Th6n by (d),
('r-fp cl (S) d (y-& cl (p)). Since p < y-& ctr (pL p A (t-tpct (S)). Hence (X, T) is
a fivzy pre-y-Ro sputce:.

4-BUZZY pRE - (yr FFONTTNUOUS MAPPTNGS

Let (X, T)i (Y, s) and (2, R) be any three fuzzy toporogical spaces and'let y : FpO
tX) -+ T, F : FPO: (Y)+ T and r1, :. FFO (D + T be.operationsron, FpO (X), FpO
tY) and FPO (Z) respectively.

Definition 4.1

Let f : (X, T) + (Y, S) be a mapping. Then
ra) f is called fiuzy pre-(y, B)-continuous iff for each fuzzy pre-B-open set;.r in

(Y, S), f-'(t ) is fivzy pre-y-open.
rb) f is called furzy pre-(y, p)-closediff for eachfiizry pre-y-closed set ). in (X,

T), f (i.) isfuzzy pre-B-closed.
rcl f is called fuzzy pre-(y, B)-g continuous iff for eachfunypre-B-g closed set

p in (Y, S), f-'(pr) is fuzzy pre-y-g closed.
dr f is called fuzzy pre-(y, B)-g closed iff for eachfuzzy pre-y-g closed set l, in

(X, T), f (),) is fuzzy pre-p-g closed.
Proposition 4.1

{ mapping f : (X, T) + (y, S) isfuzzy pre-(y, B)-continuous iff f (y-fp cl (},)) < F-
:r cl (f (1.)), for each fuzzy set l, in (X, T).
Proposition 4.2

{ mapping f : (X , T) -+ (y, s) is fuzzy pre-(y, B)-continuous iff y-fp cl (r'' (r,)) <
:. , B-fp cl (1")), for each fuzzy set l. in (y, S).
?roposition 4.3

,
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Letf:,$,T)+CY;S-yU"affiuqyBre{T,ptr+ontinuousandg:{Y'S)'-+(Z'R)be

"n 
r"r ni.tp, tti"dti"ttw *ryeegt' ry* gof : (x' Q -> {z'R) is tuzzv pre-

(y, q)-continuous.

Propositioa 4.4

Let f : (X, T) -+ (Y, S) be a rnapping' Therr f is afuzzy pre-(Y' p)-closed rnapping

itrp-fp 9l (f (t)) s f ft-fucl{f)),toteach tuzzv set }" in (X' T)'

Definition 4.2

Let f : (X, T) -+ (y, S) 'be a bijectivt *rppr1g. If both f and f'rare furzy pre'(Y'

g).eon1in1rous, then {il called uitzty ge-(y, B)-homeomorphism' ,l

Proposition 4.5

Letf : (x,T)-+(Y,S)beabi ject ivemapping.Thenthefol lowingstatementsare
equivalent:

(a) f is afuzzy pre-(T, B)'homeomorphism'

(b) f is afuzzy Pre-(Y, p)-continuous and fiiny pre-(T' p)-open mapping'

(c) f is a'firzzy pre-(y, B).continuous andfuzzy Pre-(Y' p)-closed mapping'

(d) f (y-ftct(I))= p-fpcl(f (l ')),foreach funv setl ' in(X'T)

Proposition 4.6

Let f, ;.(X,. T) + (Y, S) be a frlzzy Pre-(Y, B).continuous, fuzzy pre-(y, 9).g

continuous and.firzzy pre-(T,'B)-g closed mapping. Then the following statements

hold:

(a) If f is injective and (Y, S) !s a tuny pre-B'T1space' then (X' T) is a \74

pre-y-TYzs1ace.

(b) If f ib surjective and (X, T) is a fuz4 pte-y-Tr6space' then (Y' S) is a fuuy

pre-B'TY"space.

Proof:

(a) Let l. be a Ltnzy pre-Y-g closed set in (X' T)' Since f is fuuy

pre-(Y, B)-g closed, f (l') is fuzzy pre-B'g closed' Since (Y' S) is a finzy

pre'F-T6spacd, f (1.) is fu"y pre-B-closed' Since f is fuzzy pre-(T' P)"

continuous,

f 
t 
(f (i,)) is fuzzy pre-y-closed' Hence (X' T) is aflu;zy pre-y-T'4 space'
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(b) Let p b€ a fuzzy pre-p-g closed set in (Y, S). Since f is fvzy pre-(y, P)-g

continuous, l' (p) is a fiizzy pre-y-g closed set. Since (X, T) is a fuzzy pre'

y-Ty, space, f"t (t ) is fuzzy pre-y-closed. Therefore p : f (f 
'(i.t)) 

is a fuzzy

pre-B-closed set. ,Hence (Y, S) is a fuzzy pre-B-Tyrspace.

Proposition 4.7

Let f : (X, T) + (Y, S) be a finzypre-(y, B)-continuous injective mapping. IfjV,

S) is a fuzzy pre-B-T, (resp. fuzzy pre.-B-T1; space then (X. T) is a twzzy pre-y-T2

1resp. firzzy pre-y-T1; space.

Proof:

Let'(Y, S) be a fuzzy pre-B-T, space. Iret 1"1, 1,2 be any two fuzzy sets in (X, T)

such that ?t, A,?tr. Then there exist fuzzy pre-B-open sets 1., p in (Y, S) with f (i"1;

< l. and f (Izl < p such that l,'d p. Th-en l. s 1 - p, which implies that f-'(l') d f-
:
(rr). Now,

i", < f-t11.; and, \,2< f-' (p). Since f is fuzzy pre-(y, B)'continuour, f-t1i.; ana f't g;

are fuzzy pre-y-open sets such that f 
'11,; 

d f-'(p). Hence (X, T) is afuzzy pre-y-

T2 space. Sirnilarly we prove the case of fuzzy pre-B-T1 space.

S.FUZZY PRE-7-NORMAL AND FUZZY PRE-y-COMPACT SPACES.

Definition 5.1 A fuzzy topological space (X, T) is said to be fuzzy pre-y-normal if

for every fuzzy pre-y-closed set l" and finzy pre-T-open set p in (X, T) such that l"

S p, there exists afuzzy set 6 such that 1" < y-fp int(6) < y-fp cl(6) < pr.

Proposition 5.1 For any fuzzy topological space (X, T) the following statements
are equivalent :

(a) (X, T) isfuzzy pre-y-normal.

(b) For each funy pre-y-closed set l. and each fuzzy pre-T-open set pr in (X, T)

such that I S p, there exists a fuzzy pre-y-open set 6 in (X, T) such that y-fp

cl (1.) < 5 < y-fp cl (6) < pr.

(c) Foreach fuzzy pre-y-g closed set 1" and eachfuzzy pre-y-open set pr in (X,

T) such that 1, < p, there exists afuzzy pre-T-open set 5 in (X, T) such that y-

fu cl (i,) < 6 s y-fp cl (6) s p.

Proof (a).+ (b) The Proof is trivial.

I
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(b) + (c) Let l, be any fiuzy pre-T-g closed set and pr be any fvzy pre-y-open set

in (X, T) such that l. < p. Since 1. is fuzzy pre-y-g closed, y-fp cl (I) s tt. Now, y-

fp cl (1,) is fuzzy pre-y-closed and p is fuzzy pre-y-open in (X, T). By (b), there

exits a fuzzy,pre-y-o,pEn set,6 in (X, T) such that y-fu cl (1,) < 6 < Y-fp cl (6) < p.

(c) + (a) The proof is tr,ivial.

Proposition 5.2 Let'ClL T) aftd {Y, S) be any two fitzzy topological spaces' If f :

(x, T) + (Y, S) is a fuzzy pre-(y, p)-homeomorphism and (Y, s) is fuzzl'pre-p-

normal, then (X, T) is fuzzy pre-y-normal-

proposition 5.3 Let f : (X, T) + (Y, S) be a fu2ry prdY, p)- homeomorphism

from a fi:zzy pre-y-normal space (X, T) onto a fiirzy topological space (Y' S)'

Then (Y, S) is fuzzY Pre-B-normal

Proof: Let tr be any fiazzy pre-p-closed set and p be any fuzzy pre-p-open set in

(Y, S) suchthat l, < p. Since f is fuzrypr€-(Y. B)-continuour, ft1l.; is fuzzy pre-y-
_ t

closed and f 
-'(p) 

is fuzzy pre-T-open in (X, T). Since (x, T) is fuzzy pre-y-

normal, there exists afiizzy set 6 in (X' T) such that

a'(r) s y-fp int (6) < y- fp cl (6) < r-'(t ).
_ t

Now, f (f-' (1,)) = l. S f (Y-1o int (6)) <

That is, X < P-fp int (f (6) < 9-& cl (f

normal.

Definition 5.2 A collection { Ii } i .,of fiizzy pre-T-open sets (resp' fuzrS'pre-B-

open sets) of fivzy topological space (X, T) is called fuzzy pre-y (resp. fvzzy pte-

p)-covering of (X, T) if lx < v Ii.

Afvzzy topological space (x, T) is called fuzzy pre-y (resp . fuzzy pre-B)-compact

if every fuzzy pre-y (resp . fiizzy pre-B)-cover of (X, T) has a finite subcover'

A collection { Ii } , . , of fuzzy pre-y(resp. fuzry pre-B)-open sets in (X, T) is

calied fiizzy pre-y(resp. fuzzy pre-B)-cove r of a fuzzy set p in (x, T) if p < v 7, .

Proposition 5.4 Let f : (X, T) + (Y, S) be an fuzzy pre-(y, B) -continuous

surjective function of a fuzzy pre-y-compact space (X' T) onto a fvzzt

topological space (Y, S). Then (Y. S) is fuzzy pre-B-cornpact'

f (y-fp cl (S)) < f 1f-'1p;1= u'
(6) s p. Therefore, (Y, S) is fuzzy pre-p-

Propor
'-. : ,-: io
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!r. Now, T-

1'ft), there

fuzzy pre-y-

fvzzy pre"y-
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. frv:zy pre-

)-compact
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Proposition 55 Let f : (X, T) -+ (Y, S) be a fuzzy pre-(y, p)-open bijective
function and (Y, s) be a fwzzy pre-p-compact space.. Then (x, T) is fu2ry pre-y-
compact.
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