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Abstract

In this paper, we introducc the concepts of fuzzy r-pre-semiopen and r-pre-semiclosed sets. With them we deline fuzzy r-pre-semiinierior
and r-pre-semiclosure. We also iniroduce and investigate the properties of a fuzzy r-pre-semicontinuous map, a [uzzy r-pre-semiopen map
and a fuzzy r-pre-semicloscd map. These concepts are generalizations of the Bai Shi-Zhong's fuzzy pre-semicontinuity.
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| . Introduction and preliminaries

As a generalization of a set, the concept of a fuzzy
set was introduced by Zadeh[1]. Chang[2] and Lowen[3]
mntroduced fuzzy topological spaces and several other
authors continued the investigation of such spaces.
Some authors[4,5,6,7] introduced other definitions of a
fuzzy topology as a generalization of Chang's fuzzy
topology or Lowen's fuzzy topology.

Bai Shi-Zhong[8] introduced and studied fuzzy
pre-semiopen sets and fuzzy pre-semicontinuous maps in
Chang's fuzzy topology. Also Bai Shi-Zhong and Wang
Wan Liang[9] established some other properties of a
fuzzy pre-semicontimous map by the concept of fuzzy
pre-semiopen  g-neighborhoods in  Chang's  fuzzy
topology.

In this paper, we introduce the concepts of fuzzy
r-pre-serniopen and r-pre-semiclosed sets. With them we
define fuzzy r-pre-semiinterior and r-pre-semiclosure. We
also introduce and investigate the properties of a fuzzy
r-pre-setnicontinuous map, a fuzzy r-pre-semiopen map
and a fuzzy r-pre-semiclosed map. These concepts are
generalizations of the Bai Shi-Zhong's fuzzy
pre-semicontinuity.

We will denote the umit interval [(,1] of the real
line by I and I;=(0,1]. A member g of ~ s
called a fuzzy set in X. For any pel%, 4° denotes
the complement 1—y By 0 and 1 we denote
constant maps on X with value 0 and 1, respectively.

Definition 1.1 ([9]) Let x« be a fuzzy set in a fuzzy
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topological space (X, 7). Then g is said to be
(1) fuzzy pre-semiopen if p< sint ( cl (),
(2) fuzzy pre-semiclosed if scl( int (u)) <p.

Definition 1.2([9]) Let x, be a fuzzy point of a fuzzy

topological space (X, 7). Then a fuzzy set p of X is
called

(1) a fuzzy pre-semineighborhood of x, if there is a
fuzzy pre-semiopen set p in X such that x,=p<p,
(2) a fuzzy quasi-pre-semineighborhood of x, if there is a

[urzy pre-semiopen sct p in X such that x,go=<su.

Definition 1.3([9]) Let f: (X, T) — (Y, {)) be a map
from a fuzzy topological space X to a fuzzy topological
space Y. Then f is said to be

if

pre-semiopen set in X for each fuzzy open set y in

F ) is a fuzzy
Y.
or equivalenily, f I 1) is a fuzzy pre-semiclosed set in
Y.

(2) tuzzy pre-semiopen if A ) is a fuzzy pre-semiopen

(1) luzzy pre-semicontinuous

X for each fuzzy closed set p in

set in Y for each fuzzy open set g in X,

a fuzzy pre-
semiclosed set in Y for each fuzzy closed set z in X.

(3) fuzzy presemiclosed if Ap) is
Il. Fuzzy s-pre-semiopen sets

In this section, we are going to define fuzzy »

-pre-semiopen and fuzzy -pre-semiclosed sets, and
investigate some of their properties.
Definition 2.1 Tet g be a fuzzy set in a fuzzy

topological space (X, 7) and »=1,. Then p is called
(1) a fuzzy w-pre-semiopen set if
#< sint ( cl(u, ), 7,
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(2) a fuzzy r-pre-semiclosed set if
p= scl(int (g, #), 7).

Theorem 2.2 Let

topological  space

p be a fuzzy set in a fuzzy
(X, T) and vyl Then the
Jollowing two statements are equivalent:

(1) A4 fuzzy set p is fuzzy »-pre-semiopen.
(1) 4 fuzzy set p° is fuzzy y-pre-semiclosed.

Proof. (1)=(2) Let u be a fuzzy
Then p=< sint( cl (g, #), 7).
sint (g, V= scl (%, #) and

¥-pre-semiopen set.
Since

cl(p, »e= int (£, »), we have

= sint ( cl(z,7),n)= scl( cl(g, 9,7
scl ( int (. ), #).

Therefore 1 is fuzzy #-pre-semiclosed.

@)=(1) Let p° be Then
1= scl( int (¢f, #), V.

scl (u, »)°= sint (¢°, ) and

»-pre-semiclosed.

Since
int (¢, »)= cl(y, »°, we have
2= scl ( int (¢, 7), = sint ( int (%, N°, »)
= sint ( cl(u,#), ).
Thus g is fuzzy s-pre-semiopen.

Remark 2.3

(1) Every fuzzy s-preopen( »~preclosed) set pu is
fuzzy #-pre-semiopen ( 7-pre-semiclosed).
(2) Every fuzzy s-semiopen( r-semiclosed) set u

is fuzzy -pre-semiopen ( #-pre-semiclosed).

Proof. (1) Let p be a fuzzy #-preopen set. Then
p< int ( cl(p, 9,7 < sint( cl(u, 7, 7).
Therefore p is fuzzy »-pre-semiopen.
(2) Let g be a fuzzy p-semiopen sel. Then
p= sint (g, #). Thus we have
u= sint (g, N < sint ( cl(y, 7), 7).
y-pre-semiopen.

Hence
fuzzy

The following examples show that the converses are not

true.
Example 24 Let X={x} and p,u, and p; be
fuzzy sets of X defined as
1
m@=1. m@W=%, m@=1.
Define T: IX—> 1 by

1 if #=0,1,
Tw={ + i p=m,
0 otherwise.

Then T is a fuzzy topology on X
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(1) Since
: 1y 1y_ 1y ¢
cl( mt(#z,z), 2)~ el (py, 2)—u1 > py,

o is  fuzzy %-semiopen. Thus p, is  fuzzy %—

-pre-semiopen. But p, is not fuzzy %-preopen,
because
int (el (g, L), 2)= it (uf, L) = 2 u
2:9 )% I 1+ Ha.
(2) Since
; Ay 1y o, Ly
int (cl(ug,5),5)= ot (uf,5)=m=p,

2

However

gy is fuzzy -preopen. Thus ps is fuzzy

is not fuzzy

~pre-semiopen. M3

~semiopen, because

A (it (s, 5), )= (0, ) =024

Theorem 2.5

(1) Awmy union of fuzzy s-pre-semiopen sets Is
Juzzy y-pre-semiopen.

(2) Any
sets is fuzzy y-pre-semiclosed.

intersection of fuzzy r-pre-semiclosed

Proof. (1) Let{yu;} be a collection of fuzzy #
-pre-semiopen sets. Then for each ¢

pi= sint ( cl(y;, »,»).
Thus we have

\//_tz-é\/ sint ( ¢l (g, 9, < sint (V cl (g, 7), 9
sint ( 1 (Vg 9),7).

Hence \/y; is fuzzy »-pre-semiopen.

Let collection of fuzzy

() {u} be

-pre-semiclosed

a

Then

¥

sets. ui s fuzzy r
-pre-semiopen. By (1), Vuf=(/\p)° is fuzzy »

-pre-semioper. Hence /A\u i is fuzzy ¥

-pre-semiclosed.

Definition 2.6 Let (X, 7) be a fuzzy topological
space. For each ye]; and uelX, the Juzzy ¥
-pre-semiclosure is defined by

pscl (i, ) =/Npel* | u<p, p is fuzzy

» — pre — semi closed}

and the fuzzy s-pre-semiinterior is defined by

psint (¢, 9 =\{peF | u=p,

o is fuzzy » —pre—semiopen}.

Obviously pscl(sx.#) is the smallest fuzzy »
psint (z, 7)

y-pre-semiopen  set which
pscl(u,. ») =y for any fuzzy »
psint (¢, r)=p for any

-pre-semiclosed set which contains g and
the fuzzy

contained in z. Also,

is greatest is

-pre-semiclosed sel x and
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fuzzy #-pre-semiopen set .
Moreover, we have the following results.

Theorem 2.7 Let
and

(X, T) be a fuzzy topological space

pscl : I*xIy — I*
the fuzzy v-pre-semiclosure operator in

(X, T). Then
for #EIX,,OEIX and =]

(1) pscl(0,n=0, pscl(I,»=1.

@  pscl(p, N=p

(3 pscl (#Vp, n)= pscl (i, n)V pscl(o, 7).
4 pscl( pscl(p, 7), )= pscl(y,»).

Proof (1), (2) and (4) are obvious.

(3) Since u=</p\/p and
p<uNp, pscl(p, )< pscl(xVo,#) and
pscl(p, » < pscl (u\Vp, 7).

Hence
pscl (#\Vp, ») = pscl (¢, )V pscl(p, 7).

The fuzzy satisfies  the

condition of the interior operator.

y-pre-semiinterior  operator

Theorem 2.8 Let p be a fuzzy set in a fuzzy topological
space X and v=l, We have

(1) psint (g, ) = pscl(£,7),

(2) pscl(g, )= psint (2, 7).

Proof. (1) Since
fuzzy

psint (x, ) is
#°< psint (g, »¢  and

psint (z, ») =<z and

¥-pre-semiopen,

psint (g, #)° is fuzzy -pre-semiclosed. Thus
pscl (1%, ¥ = pscl( psint (g, ), »)

= pesint (g, 7)°.

Conversely, since #°< pscl (g, #) and pscl(u®,»)

is fuzzy 7-pre-semiclosed in X,

fuzzy »

pscl(#°, N <p and  pscl(pf, »N® is

-pre-semiopen. Thus
pscl (¢, )= psint { pscl (€, »°, »
< psint (g, 7).
Hence psint (x, n)°= pscl(«°, #).
(2) Similar 1o (1).

Theorem 2.9 For a fuzzy set p of a fuzzy topological
space X and yel, we have
(n
peint ( pscl( psint ( pscl{x, 9, ¥, »), )
= psint ( pscl(z, 7, 7),
(2)
pscl ( psint ( pscl( psint (x, #), 7, 7),7)
= pscl( psint (g, 7), ).
Proof  (1)Since

psint ( pscl(u,),7)is fuzzy 7

Conversely, since

-pre-semiopen and
psint ( pscl{x, ), 7)
< pscl( psint ( psel (g, ), »), 7), it
follows that
psint ( pscl(u, 7), 7)
= psint { psint ( pscl(x,»),#),#)
< peint ( pscl ( psint ( pscl(g, »), #), #), ».
psint (x, %) is  fuzzy ¥
-pre-semiclosed and
psint ( pscl(xz, ), N= pscl (g, 7,
pscl ( psint ( pscl (g, #), ), )
< pscl( psclu, #),»)= pscl(u, 7).
Thus
psint ( pscl( psint ( pscl (¢, ), 9, ), »
< psint ( pscl(x, »), 7).
Hence
psint ( pscl ( psint ( pscl (g, 7), 7), 7), 7
= psint ( pscl(x, #), 7).
@) Similar to (1).

Let (X, 7) be a [uzzy lopological space. For an s-cut
T,={pel*| (=4,
it is obvious that (X, 7,) is a Chang's fuzzy topological

space for all »el,

Let (X, T7) be a Changs fuzzy topological space and

yel,. Then a fuzzy topology 77 : X — I is defined
by

1 if #=0,1,

v if peT—{0,1},

0 otherwise

The next two theorems show that a fuzzy pre-semiopen

(=

sel is a special case of a fuzzy s-pre-semiopen set.

Theorem 2.10 Ler p be a fuzzy set
topological space (X, T) and rly. Then u is fuzzy
(X.T) if and
only if w Is fuzzy pre-semiopen (pre-semiclosed)  in
(X, T)).

in a fuzzy

y-pre-semiopen  ( r-pre-semiclosed) in

Proof Straightforward.

Theorem 2.11 Let p be a fuzzy set in a Chang's fuzzy
topological space (X, T) and rel, Then u is fuzzy
(X, T) if and only if

y-pre-semiopen( y-pre-semiclosed) in

pre-semiopen (pre-semiclosed) in
©is fuzzy
X, 7).

Proof. Straightforward.

lll. Fuzzy s»-pre-semineighborhoods

Now, we are going to introduce the concepts of fuzzy
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y-pre-semineighborhoods, fuzzy
»-quasi-pre-semineighborhoods and
investigate their properties.

Definition 3.1 Let x, be a fluzzy point of a fuzzy
topological space (X, 7) and »=1;. Then a fuzzy set p
in X is called

(1) a fuzzy y-pre-semineighborhood of x, if there is a
fuzzy #-pre-semiopen set o in X such that x,=p=<g,

(2) a fuzzy w-gquasi-pre-semineighborhood of x, if there
is a fuzzy o in X such that

X go= i

y-pre-semiopen  set

Theorem 3.2 Let
and yre . Then

(X, T) be a fuzzy topological space

(1) @ fuzzy set p in X is fuzzy r-pre-semiopen if and
only if p is a fuzzy r-pre-semineighborhood of x, for
every fuzzy point x, in 1,

(2) a fuzzy set p in X is fuzzy y-pre-semiopen if and
only if p is a fuzzy »-quasi-pre-semineighborhood of x,

for every fuzzy point x, such that Xx,qu..

Proof (1) Let g be a fuzzy
and x,&p. Put o= p. Then p is fuzzy

y-pre-semiopen set in X

y-pre-semiopen in X and x,=p<p. Thus g is a fuzzy
7-pre-semineighborhood of x,. Conversely, let x,Ep.
Since g is a [uzzy #-pre-semineighborhood of x,, ihere
@5, in X such that

is a [luzzy s-pre-semiopen set

X S P, <. S0 we have
2=z, | x,e} <oy, | x,=pt<p

Hence u=\/{p, | x,=u}. Since each p, is fuzzy »

~-pre-semiopen, g is fuzzy #-pre-semiopen.

(2) Let u be a fuzzy 7-pre-semiopen set in X and

xpqit, Put o=y Then p is a fuzzy s-pre-semiopen in

X xg0=p. Thus g

-quasi-pre-semineighborhood of x,.

and is a fuzzy 7

Conversely, let x, be any fuzzy point in g such that
alu(x). Then xq_,qgu.
fuzzy #-quasi-pre-semineighborhood of x;_,. Thus there

@y, in X such that
Hence a0, (x) and p,<p. So we

By the hypothesis, u is a

is a fuzzy s-pre-semiopen set

xl—aqpx,,gl-‘-

have
1=z, | x, is a fuzzy point in
such that a<{u(x)}
=\o,, | %, is a fuzzy point in x
such that @< u(x)}
= n.
Hence

2=\ep., | 2, is a fuzzy point in x
such that @< p(x)}.
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Since each p, is fuzzy y-pre-semiopen, g is fuzzy #

-pre-semiopen.

Theorem 3.3 Let
topological

be a fuzzy point
(X, D
x,E psclu, ») if and only if pgu for any fuzzy
-quasi-pre-semineighborhood p of x,.

in a fuzzy

Then

X

space and vl

Proof. that there is a  fuzzy

-quasi-pre-semineighborhood p of x, such that

Suppose ¥
odu.
Then there is a fuzzy s-pre-semiopen set A such that
%,0A< 0. S0 Adu and hence u=A®,
pscl (4, V< pscl (A%, n) =A%
hand, XA, K EAC

It contradiction.

Since A° is fuzzy
y-pre-semiclosed,
On the

%% pscl (z, 7).
%, pacl(sy,#). Then there is a fuzzy 7

other since Hence

is a Conversely,
suppose

-pre-semiclosed set 7 such that u<y and x,%7. Thus

c

»° is fuzzy #-pre-semiopen and x,4%°, and hence 7° is
a fuzzy s-quasi-pre-semineighborhood of x, By the
hypothesis, 7°g« and hence p£(5%)°=g7 It is a
contradiction.

Remark 3.4

(1) Every fuzzy y-preneighborhood (7
-quasi-preneighborhood) of %, is a fuzzy #

-pre-semineighborhood  ( #-quasi-pre-semineighborhood) of

Xg
@) Every fuzzy r-semineighborhood( 7
-quasi-semineighborhood) of x, s a fuzzy 7
-pre-semineighborhood( »-quasi-pre-semineighborhood) of

o

The next two theorems show the relation between a fuzzy
pre-semineighborhood and a fuzzy #-pre- semineighbor-

hood.

Theorem 3.5 Let
topological space (X, T) and v=l, Then a fuzzy set

x, be a fuzzy point in a fuzzy

7] is a Juzzy y-pre-semineighborhood( v
-quasi-pre-semineighborhood ) of x, in (X, T) if and
only if u is a jfuzzy  pre-semineighborhood

(quasi-pre-semineighborhood) of x, in (X, T,).
Proof Straightforward.

Theorem 3.6 Let x, be a fuzzy point of a Chang's fuzzy
topological space (X, T) and v=Il;, Then a fuzzy

set ( is a fuzzy pre-semineighborhood

(X, T) if and

y-pre-semineighborhood( v

(quasi-pre-semineighborhood) of %, in

only if p is a

uzzy
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-quasi-pre-semingighborhood) of x, in (X, T").

Proof. Straightforward.

V. Fuzzy r-pre-semicontinuous maps

In this section, we investigate the properties of »
-pre-semicontinuity, r-pre-semiopen and ¥
-pre-semiclosed maps in fiuzzy topological spaces and
obtain the equivalent conditions of them.

Definition 4.1 Let f: (X, 7) — (Y, U) be a map
from a fuzzy topological space X to a fuzzy topological
space Y and #=1l,. Then f is said to be

(1) fuzzy 7-pre-semicontinuous if f l( ©) is a fuzzy #
-pre-semiopen set in X for each fuzzy r-open set g in
Y, or equivalently, 7 '(u) is a fuzzy r-pre-semiclosed
set in X for each fuzzy #»-closed set ¢ in Y,

Aw) s a
-pre-semiopen set in Y for each fuzzy s-open set g in
X,

(3) fuzzy if Ap) is
-pre-semiclosed set in Y for each fuzzy 7-closed set p
in X.

(2) fuzzy r-pre-semiopen if fuzzy  »

y-pre-semiclosed a fuzzy »

Remark 4.2 It is obvious that

-precontinuous( »-preopen, #-preclosed) map is also fuzzy

every fuzzy &«
»-pre-semicontinuous( #-pre-semiopern, y-pre-semiclosed).
Also,
-semiclosed) map is also

every fuzzy  r-semicontinuous( 7~semiopen, »
fuzzy »-pre-semicontinuous( »
-pre-semiopen, r-pre-semiclosed). The converses are false

by the following examples.

Example 4.3 Let X={x} and g; and pu, be fuzzy sets
of X defined as

mD=1, mH=%.

Define 7y: I — Iand T,: I — I by

1 if #=0,T,
T(w=|5 if p=m,
0  otherwise
and
1 if x=0,1,
Ty(p) = —% if p=p,,

0  otherwise.
Then clearly 73 and 7y are fuzzy topologies on X.

Consider the map f: (X, T}) — (X, T,) defined by
Ax)==x.

() Then f is fuzzy "%"-pre-semicontinuous and not
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fuzzy -+ -precontinuous.

2
@ F is fuzzy %-pre—semiopen and not Fuzzy—é
-semiopen.
(3) f is fuzzy J—-pre-semiclosed and not fuzzy 1
2 2
-semiclosed.

Consider the map

g: (X, Ty — (X, T, defined by g(x)==x.

1 N
—5 -pre-semicontinuous and not

(4) Then g is fuzzy 9

fuzzy L semicontinuous.

5"
&) g is fuzzy %-prc-scmiopcn and not fuzzy -%
-preopen.
(6) g is fuzzy —%~pre~semiclosed and not fuzzy —%
-preclosed.
The definition of fuzzy r-pre-semicontinuity can be

restated in terms of fuzzy r-pre-semiclosure and fuzzy
r-pre-semiinterior.

Theorem 4.4 Let f: (X, T) — (Y, ) be a map and
vely. Then the following statements are equivalent:

(1) fis fuzzy w-pre-semicontinuous.

2) A pscl(p, )< cl(Ap),r) for each fuzzy set o
in X.

@ pscl(f (@, N<F N clp,n) for each fuzzy
set uin Y.

@ F 1 int (e, )< psint (f 1 (w), ») for each fuzzy
set uin Y.

Proof (1)=:(2) Let
cl(Rp),#) is a
FM c(Ap), ) is a fuzzy »-pre-semiclosed set in
X.

Since p<f 'Ap) ,

pscl (o, V= pscl (F 'R p),7)
< pscl (F L cd(Rp), 7)), 7)
=7 d(Ro), 7).

Hence we have

A pscl (o, M= cd(Kp),»)
< cl(Ap), 7.

(2)=>(3) Let g be a fuzzy set in Y. Then f (u) is a
fuzzy set in X. By (2),
Apscl (F 1w, M= cl(F 1w, N cly,»

Thus we have

pscl (F 1w, D <A pscl (F 1 (w), 7))
< ey, 7).

Y. then uf is a

X. Since
rclosed set in Y,

o be a fuzzy set in
fuzzy

(3) =(4) Let
fuzzy set in Y. By (3),

i be a fuzzy set in
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pscl (F (@), M= pscl (F 1 (1), »)
<f I (el ).

Thus we have

S int (g, M) =F1 cl(#°, %))
=F cl(pf, M))°
< pscl (F 1 (w)°, »)°
= psint (/' (), 7).
(4)=(1) Let u be a fuzzy s-open set in Y.
Then int (x, ») = u. By(4),
FHw=FCint (g, 7)
< psint (f ' (&), D <F 1w,
Thus f '()= psint (f ' (x), ). Hence f '(z) is a
fuzzy r-pre-semiopen set in X, Therefore £ is fuzzy »
-pre-semicontinuous.

Theorem 4.5 Let f: (X, T) — (Y, U} be a bijection
and v&ly. Then the following statements are equivalent:
(1) Fis fuzzy y-pre-semicontinuous.

2) A pscl(p, )= cl(Kp),”) for each fuzzy set o
o X.

3) pscl (F (), »<s N cl(w. ») for each fuzzy
set pof Y.

4 1 int(u, »)< psint (F 1 (w), ») for each Suzzy
set pof Y

(5)  int{Ap),») <A psint (o, 7)) for each fuzzy set p
o X

Progf By the above theorem, it suffices to show that(4)
is equivalent to (5). Let p be any fuzzy set in X. Then
Ro) is a fuzzy set in Y. Since f is one-to-one,
F( int (Kp), )< psint (f 'K 0), n= psint (o, 7).
Since f is onto,

int (K 0), ) =7 int (Ko), N) <A psint (o, ).
Conversely, let x be any fuzzy set in Y. Then f *(u)
is a fuzzy set in X. Since f is onto,

int (2, 7) = int (fF ! (1), V) <A psint (F (), 7).
Since f is one-to-one,

FHC int (2, D) <A psint (F (W), »)

= psint (F ' (), #).
Hence the theorem follows.

Theorem 4.6 Let f: (X, T) — (Y, U) be a map and
yely. Then the following statements are equivalent:

(1) fis a fuzzy v-pre-semiopen map.

2) fint(p, »)) =< psint (Ap), #) for each fuzzy set p
in X

3 int (F (), D<F'( psint (p, 1) for each fuzzy
set pin Y

Proof (1)=(2) Let p be a fuzzy set in X. Then
int(p,#) is a fuzzy r-open set in X. Since f

A int (o, ) a fuzzy »

-pre-semiopen set in Y. Also since A int (p, 7)) <A ),

is  #-pre-semiopen, is

67

A int (o, 7)) = psint (K int (o, 7)), 7)
=< psint (Kp), #).
(2)=>(3) Let p be a fuzzy set in Y. Then F *(w) is a
fuzzy set in X. By (2),
A int (F7H(w), »)) < psint (F* (1, 7))
< psint (g, 7).
Thus we have

int (F (W), n<F A int (F (), )
<f ' psint (1, ).
(B)y=(1) Let p be a fuzzy s-open set in X. Then
int (p, V=9 and fp) is a fuzzy set in ¥. By (3),

= int(p, A< int (S Ap), 7
<f X psint (A p), N).

So we have
Ro)<1( psint (Ap), 7))
< psint (A p), ») <K o).
Thus A p)= psint (A p),») and Ap) is a fuzzy »

Y. Therefore f is fuzzy »

-pre-semiopen  set  in

-pre-semiopen.

Theorem 4.7 Let f: (X, T) — (Y, U) be a map

and v&1,. Then the following statements are equivalent:
(1) fis fuzzy rpre-semiclosed.

2y pscl(Rp), N=A cl(p, 7)) for each fuzzy set p
of X.

Proaf. (1)=+(2) Let p be a fuzzy set in X. Then

cl{p,») is a fuzzy #-closed set in X. Since fFis »
-pre-semiclosed, A cl(p, #)) is a fuzzy s-pre-semiclosed
set in Y, Since Ap)<A cl(p, n) ,

pscl (K o), < pscl (A cl(p, 7)), »)
= A clp, 7).

2)=(1) Let p be a fuzzy »closed set in X. Then
cl(p,n)=p and fp) is a fuzzy set in Y. By (2),
pscl (A p), ») <A cllo, »)) =Ko

So we have Ap)< pscl(Ap), n<Ap). Thus
Ro)= pscl(fp),r) and Ap) is a fuzzy
-pre-semiclosed set in Y. Therefore [ is fuzzy #

-pre-semiclosed.

Theorem 4.8 Letr f: (X, T) — (Y, U) be a bijection
and v& Iy Then the following statements are equivalent:
(1) fis fuzzy o»-pre-semiclosed.

2 pscl(Rp), <A clp, ) for each fuzzy set p
in X.

B FHpsel(w, M= A0, n) for each fumzy
set yin Y.

Proof. By the above theorem, it suffices to show that (2)
is equivalent to (3). Let g be any fuzzy set in

Y. Then f (u) is a fuzzy set in X. Since f is
onto,

pscl (g, = pscl (' (w), »
<A AdF 1w, »).
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Since f is one-to-one,

£ psel (s, M <7 A el (F 1), )
(7 (), 7).
Conversely, let p be any fuzzy set in X. Then A p) is

a fuzzy set in Y. Since f is one-to-one,

£ psel (Rp), M < cl(F A0, 7
= cl(p, M.
Since f is onto,
pscl (R p), W)= fF*( pscl (Ao, )
<A clp, 7).

Hence the theorem follows.

The next two theorems show that a fuzzy pre-semi-
continuous map i A&

pre-semicontinuous map.

special case of a fuzzy o~

Theorem 4.9 Let f: (X, T) — (Y, U) be a map from
a fuzzy topological space X to a fuzzy topological space
Y and rely, Then f is fuzzy w-pre-semicontinuous (+

-pre-semiopen and y-pre-semiclosed, respectively) if and
only if fi (X, T — (Y, U, is fuzzy presemi-

continuous(pre-semiopen and pre-semiclosed, respectively).
Proof Straightforward.

Theorem 4.10 Ler f: (X, T) — (Y, 1) be a map
from a Chang's fuzzy topological space X to a Chang's
Y and rely Then f is fuzzy

(pre-semiopen

Juzzy topological space

Dre-Semicontinuous and  pre-semiclosed,

respectively) if and only if f: (X, T") — (Y, U") is
fuzzy  r-pre-semicontinuous( y-pre-semiopen and
semiclosed, respectively).

y-pre-

Proof. Straightforward.
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