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Fuzzy M-open and Fuzzy M-closed Mappings in
Sostak’s Fuzzy Topological Spaces

S. Bamini, M. Saraswathi, B. Vijayalakshmi, A. Vadivel

Abstract: We introduce and investigate some new classes of

M M

mappings called fuzzy ™ -open map and fuzzy “™ -closed map to

the fuzzy topological spaces in S ostak’s sense. Also, some of their
fundamental properties are studied. Moreover, we investigate the

g g

relationships between fuzzy open, fuzzy = -semiopen, fuzzy ~-

g

open, fuzzy

-semiopen, fuzzy S-preopen, fuzzy m"-open, fuzzy
M =

-open, fuzzy e-open and fuzzy € -open mappings.

g g
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I INTRODUCTION
Sostak [23] introduced the fuzzy topology as an extension
of Chang’s fuzzy topology [1]. It has been developed in
many directions [6, 7, 22]. Ganguly and Saha [5] introduced

the notions of fuzzy S—CIuster points in fuzzy topological
spaces in the sense of Chang [1]. Kim and Park [8]

)

introduced r-“-cluster points and S—CIosure operators in

fuzzy topological spaces in view of the definition of S ostak.

In 2008, the initiations of ©-open sets, es—open sets and -
open sets in topological spaces are due to Erdal EKkici[[3],

[4]]. Sobana et.al [25] defined "'-fuzzy €-open sets, fuzzy ©-

continuity, fuzzy ©-open map and fuzzy ©-closed map in a
smooth topological space.
Throughout this paper, nonempty sets will be denoted by

XYoo I = [0.1] ang fo = (0.1] gor

a€la(x)=agy,x€X A fuzzy point * for

X
t €l is an element of I such that

emen
xt(y)z{t "y=x

0if yegx X

The set of all fuzzy points in ** is

Revised Manuscript Received on May 07, 2019.

S. Bamini, Department of Mathematics, Kandaswamy Kandar's College,
P-velur, Tamil Nadu-638 182,

M. Saraswathi, Department of Mathematics, Kandaswamy Kandar's
College, P-velur, Tamil Nadu-638 182,

B. Vijayalakshmi, Department of Mathematics, Government Arts
College, Chidambaram, Tamil Nadu-608 102,

Vadivel, Department of Mathematics,
(Autonomous), Karur, Tamil Nadu-639 005

Government Arts College

Retrieval Number G1010058719/19©BEIESP

1661 & sciences Publication

denoted by P(X) A fuzzy point *t E4 jff
t<A(x). A fuzzy set A s quasi-coincident with H:
denoted by AQl it there exists ¥ € X such that
A(x) + p(x) = 1 g4 g ot quasi-coincident with F+ we
denoted Agu. If 4 =X, e define the characteristic

ZA(X):{:L if xeA,

function X4 on ¥ by 0 if xeA All other
notations and definitions are standard, for all in the fuzzy set
theory.

1. PRELIMINARIES

X
Lemma 1.1 [23] Let X bea nonempty set and ALpelt.
Then

1. AGH iff there exists X € 4 such that ¥+ 94

2. AGH, then A A p # 0.

3 AquigA=1—p

4, A= x €4 implies X+ € H jff x.qA implies
XeqH impliesxrﬂ"

x.q vV ou, , =
5, e 2y Hi iff there exists o € &\ sych that FeTHiy"

X
Definition 1.1 [23] A function ** I" = I'is called a fuzzy
topology on X if it satisfies the following conditions:

1 T@=171) =1

2. T(Vier #:) ZAer T(Fff], for any {t:}ier © IX,

3 T(ra Apg) = T(py) AT(2) for any B Hz € 1%

The pair (X,7) is called a fuzzy topological space (for
short, sfts).

Remark 1.1 [20] Let (X,7) be a fuzzy topological space.
Then, for each 7 € o, Tr = mertc(p) =r} is a
Change’s fuzzy topology on X

Theorem 1.1 [22] Let (X,7) be a sfts. Then for each
Aelfrel, C:I¥ x1, - I*
as follows:

C(Ar)=n {pelfl=pr(l—p) =7}

X
For MEEI" gng 75 €1y e operator C= satisfies the
following conditions:

1 C(0r)=0
2 AZC (A7)
3.

we define an operator
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Fuzzy -open and Fuzzy

C(Ar)vC (ur)=C, (AVF,,T],
4 CAT) = C(As)jr <5
5. C(C(Ar)r) =C (A7)

Theorem 1.2 [22] Let (X,7) be a sfts. Then for each
r€l,ie 1% we define an operator I I* X Iy = 1%
asl(AT)=v {pel*:d=pt(p) =1}

For M E ¥ and TS €1

satisfies the following conditions:

, the operator I

L LM =1
0 A =1 [,1,7"]’

3 LAAL(pr)=L(AApT)

2 I (4, 7r) =I_ (A=) if5 = r

5. (L (Ar),7) =L(47)

6. IL(1-Ar)=1-C(AT) and

C(A-Ar)=1-1I(47)
Definition 1.2 [10] Let (X.7) be a sfts. Then for each
T = Ix,xt € P.(X) gngT € Lo

1. His called "-open Y=-neighbourhood of ¥+ if X+dH
with T() = 7.

2. H s called "-open Rz-neighbourhood of ¢ if *+@H
with p=LCHr)T). We
Qr(xem) = {n € Fixqut(p) 27},

R, (x,1) = {n € I%: x,qn = L(Co(w,r), 7))
Definition 1.3 [10] Let (X,7) be a sfts. Then for each
AEI*, x, EP.(X) jpq7 E Iy

denote

1. *e is called T-T cluster point of A if for every
i € Qo (x07)s we have 49 A-

2. %t is called 7O cluster point of A it for every
i€ R (x07) e have #g4-

3. An S-CIosure
Do:I* XI =1 gefined as follows:
D.(Ar)=v {x,€P(X):x, g 0
A}

Definition 1.4 Let (X:T) be a sfts. For 4+ # € I ang

operator is a mapping

5.C.(AT) o

-cluster point of

T € Iy A s called an

1. T-fuzzy 5—semiopen (resp. T-fuzzy g
semiclosed)[25] set if Aicr(ﬁfr(l,rj,r] (resp.
LBC(Ar),T) < A).

2. Tfuzzy 5—preopen (resp. T-fuzzy g
preclosed)[25] set if AEIT(SCT[A,T],T] (resp.

Co L (A7), 1) £ A).

3. T-fuzzy “-open (resp. T'-fuzzy a-closed)[25]
set if J-'L E '{T (CT(SIT (.A,_,T"],T'],Tj (resp.
C.(1,8C.(A7),r),7) £ A).

4. T-fuzzy ©-open (resp. T-fuzzy €-closed)[25]
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set if .-1 i Cr(ﬁ-'{r (.l,'r:],'r'] W '{T(S-Cr [A,T'j,']‘"] (reSp.
C.(SL (A7), )AL (SC (A r).7) = A).

5. T-fuzzy EEc-open (resp. T-fuzzy e’.
closed)[19] set if AZC ('{r(ﬁ-ﬂ (Ar),T),T) (resp.
I (CT(S_IT (Lr)r)r) = 4).

6. 4 is called an T _fuzzy semiopen (resp. " -
fuzzy semi-closed) [11] set if A= C(L(Ar),T) (resp.
L(C,(3,),r) < ).

Definition 1.5 [12] Let (%0T) and (Yo7) pe fis’s. Let
fiX—=Y be a mapping. Then f is called

- it fH(H) s X
1. fuzzy continuous iff HJ is T fuzzy open set of

¥
for each # € 1" with M(1) =7
2. fuzzy open map iff Fu) is T'-fuzzy open set of Y for
cach # EI¥ it T(1) = 1.
3. fuzzy closed map iff Flu) is '-fuzzy closed set of ¥ for

p —
each H € I7 with T(1 —p) = 7.

Definition 1.6 [25] Let (X:71) and (¥272) e sfis’s and
Fr(X1) = (Vitz) peq mapping. Then f is called

5—semi0pen (resp. fuzzy S-preopen, fuzzy “-open

1. fuzzy
and fuzzy ©-open) mapping iff F(4) is 795 (resp. -
fﬁpo, T 0 and "-feo) set of ¥ for each AE,Tel
with T1(4) = 7,

2. fuzzy 5—semiclosed (resp. fuzzy S-preclosed, fuzzy -
closed and fuzzy €-closed) mapping iff F(A) jg rfdsc
(resp. rfdpc rfac 4ng T-fec) set of ¥ for each
AEF,rel, withT1(L—4) =+

Definition 1.7 [27] Let (%,7) be a stis. A HEI¥ gng
7 € Iy then

1. The T-fuzzy & interior (resp. T—fuz_zy E—closure) of 4 is
O (A7) =V {L(p):Az2pnt(1— W) =7} (resp.
6C.(4,7) =N {C.(1):A < s 7(k) = 7}

2. The T-fuzzy 8 _semi-interior (resp.n -fuzzy 8 _semi-
closure) of 4 is Ol (A47) =V {sl.(u):d Zpmp i
Tfscd (resp. O5C(AT) =A {sC(u):4 = ppis .
fso }.)

3. The "-fuzzy lrJF"—pre—interior (resp. T'-fuzzy lrJF"—pre—cIosure)
of 4 is OpL (A7) =V {pl(1): A= i 1 goc }
(resp_apcr (A7) =~ {pC.(n):4 = p, pyg r-fpo })
Definition 1.8 [27] Let (%,7) pe a stts. For 4+ 2 € 1% gng
T € Iy A jscalled an

1. Tfuzzy lI-E‘-"—open (resp. T-fuzzy
2 =01, (A7) (esp. A = BC.(AT))

lIE‘-closed) set if
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2. T-fuzzy lIE;'-semiopen (resp. T-fuzzy lIE]-semiclosed) set if
A= COL(AT)7) (resp. L @C: (A T).7) = A).

3. T-fuzzy lI-ﬂ:‘-preopen (resp. T-fuzzy lIJr"-preclosed) set if
A Z 1 BC,(A1),7) (resp. C (O (B7),7) £ 1),

Definition 1.9 [27] Let (X.7) be a fuzzy topological space.

X
For # €17 and™ € Iy 4 s called an T fuzzy

1. M-open set if
AZC (O (Ar),r)VI(6C (A7), T).
2 M-closed set if

Az=C (SL(Ar),r)AI(6C.(AT),T).

Definition 1.10 [27] Let (X,7) be a fuzzy topological
space. Apel¥ gre Iy, then

1. ML(Ar)y=v {pel*:d=pu is a r-f4o set)
is called the "-fuzzy M-interior of Za 2.
MC.(Ar)=A {peEIF:A<pp is a r-f9¢ set) is

M

called the "'-fuzzy “* -closure of "1.

Proposition 1.1 [27] If Aisan T;fuzzy M—open subset of a
sits (£:7) and OL (A7) =0, then 4 is T-fuzzy 6-
preopen.
Theorem 1.3 [27] Let (¥:7) be a sfts. Let 4 € 1% and
rel,.

1 AisTMoifp A = MI(A,7).

2. AisTiMcifgd = MC (A7),
Theorem 1.4 [27] Let (X.T) pe a sfts. For 4 € I* and
™ € Iy we have

1 MIL(1-Ar)=1—(MC.(A1)).

o MC_(1— A7) =1— (MI(A7)).
Theorem 1.5 [27] Let (%:T) pe a sfts. Let 4 € I* and

"€ L the following statements hold:

L MC.(0,r) =0 g ML (L) =1.
2

(A7) < ML (A1) < A < MC,(A7) < C (7).
3 A=p=2MIL(Ar) =ML (ur) 404
MC_(Ar) = MC_(u,7).
. MC,(MC, (A7), 1) = MC,(A7)  ang
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MI_(MI,(A7),7) = ML(1,7).
5 MC,(AT)VMC, (1) < MC,(AV 1,7) gnq
MI(Ar)VMI(pr)<MIL(AVyr).
6. MC(AApr) < MC (AT)AMC (1,7) gng
MI(AApr)<<MI(Ar)AMI_(ur).
Theorem 1.6 [27] Let (%,T) be a sfts. For A1 € I¥ gng
r € I
1 AT Mol — AjgT M,
2. 1FT(A) =70 then A is T-FM g set.
3 L(AT) jsan ™Mo set.
4. Co(AT) isanT-M ¢ set.
Definition 1.11 [28] Let (%X:T1) and (¥ 72) pe sfis’s and
f:(X.71) = (Y.72) pe a mapping. Then f s called
1. fuzzy M-continuous iff FHH) s T-M o for each
pEF,relyyint () =T,
2. fuzzy 8_continuous iff £ (1) is 7180 for each
pE, Tl yinta (W) =T,
3. fuzzy 8_semicontinuous iff £~ () is 050 for each
pEF, Tl yinta(m) =T,
Definition 1.12 [28] Let (£:T1) and (X 72) pe sfis’s and
Fr(Xt) = (Vi1y) e g mapping. Then f s called
fuzzy lI-E‘-"—open map if the image of every "'-fuzzy open set of
(X:71) s T fuzzy IE'-"—open setin (¥sT2)-

Il. RESULTS

Definition 21 Let (X:T1) and (Y:7T2) be sfis’s and
f:(X1) = (V,13) be a mapping. Then f is called

1. fuzzy M _open mapping iff FA) js 7Moot of ¥ 4o
each A €157 E Iy i 71 () = 7,

2. fuzzy M closed mapping iff F(A) jsMe ot of ¥ gor
each 4 € I¥,re IpwithT1(1—4) =7

Remark 2.1 From the above definitions, it is clear that the
following implications are true for
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f§ SO- maps
feo- maps
fe SO- maps
fMo- maps
0 0- maps
0 po- maps
f€ o- maps
fo- maps /

where fo, 50, €0, so, fpo, o, Mo, €0 and

feso maps are abbreviated by fuzzy open, fuzzy 6.

g )

semiopen, fuzzy *-open, fuzzy 5—semiopen, fuzzy *“-

M

preopen, fuzzy “-open, fuzzy ‘*- open, fuzzy ©-open and

=
fuzzy € -open maps respectively.
From the above definitions, it is clear that every

) M

fuzzy “ -preopen map is fuzzy

M

-open map and every fuzzy

IE'-"—semiopen map is fuzzy
M

- open map. Also, it is clear that

every fuzzy ‘*-open map is fuzzy €-open map and fuzzy

e*. 8. g_
open map. Also, every fuzzy ~-open map, fuzzy ~-open

map, fuzzy %-open map is fuzzy M

converses need not be true in general.
The converses of the above implications are not
true as the following examples show:

-open map. The

Example 2.1  Let A and # be fuzzy subsets of
X=Y={abc} gefined as follows (@) =05,
A(B)=04, A(c) = 0.7. u(a) = 04, u(b) =05,

_ X
p(c) =02 e Tn . 1% = I yefined as

1, if A =0orl, 1, ifp=0Oorl,

1 . 1.
7(A)=15 i a=h n(u)=q5.ifn=p,

0, otherwise, 0, otherwise,

are fuzzy topologies on X and Y- Consider the identity
1 1

mapping f:(X71) = (Y.n) Take T=2. For any E—fuzzy

are fuzzy topologies on X and ¥+ consider the identity
1 1

mapping f:(X71) = (Y.n) Take T=2. For any E—fuzzy

1
open set Ain [X,r], flA) =Ajsz2fe’o g in (Yom).
fis e i M i
Then is f o-map, but is not " o-map, since
1
FA) = Aisnot2-fMq in (Y1)
Example 2.2 Let A and ¥ be fuzzy subsets of

X=Y={ab,c} yefined as follows +(a)=0.5
A(b) = 0.4, A(c) = 0.4. p(a) = 0.5, u(b) = 03,

_ X
p(c) = 0.2 mhenTn 1% = I gefined as

1, ifA = Oorl, 1,ifu = Oorl,
1. 1.

r(A)=15 =0 n(u)=15.if=p,
0, otherwise, 0, otherwise,

are fuzzy topologies on X and Y- consider the identity
1 1

mapping f:(X,7) = (Y.n). Take 7'=2. For any E—fuzzy
1
open set A in [er:], f(d) =4 is 2.feo set in (Y, 7).
Thenf is f€0-map, butf is not fMo-map, since f(*l] =4
1
is not 2-FM g in (¥>1)-
Example 2.3  Let A and # be fuzzy subsets of

X=Y={ab.c} gefined as follows ~+(a) =09,
2(b) = 09, A(c) = 09. u(a) = 0.1, u(b) = 0.4,

_ X
p(c) =01 thenTn - 1% = I gefined as

1,ifA = Oorl, 1,ifu = Oorl,
1. 1.
r(2)=15. =0 p(u)=1.ifu=n,
0, otherwise, 0, otherwise,
1 1 1
map, since F(4) = Ajgnot 2-F6po 260 542 fao g

in (Y.n).

1 Example 2.4  Let A and ¥ be fuzzy subsets of
open set 4 in (X7 F(A) = A s 2Mo oo iy (Vo). X =Y ={ab.c}
Foo M f & & a defined as follows
Then / is " 0-map, but # is not fuzzy f~po, f~o0 and f*o A(a) = 0.9
Published By: ) ) )
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A(b) = 09, A(c) = 0.9. p(a) = 0.1, u(b) = 0.1,
p(c) =01 1pen .7, I* =1 defined as

1,ifA = Oorl, 1,ifu = Oorl,
1. 1.

r(2)=15. =0 n(u)=12.if=p,
0, otherwise, 0, otherwise,

are fuzzy topologies on X and ¥+ consider the identity
1 1

mapping f:(%.7) = (Y.n) Take T=2. For any 2-fuzzy
1

open set A (7)) F(A) = 452050 g5y (Yom)-

Then f is fﬁso-map, but £ is not 9o map, since f(a) =4

1

is not 2-f00 gt in (¥ 7)-

Example 2.5 Let A B oand @ be fuzzy subsets of

X =Y = {a,b, ¢} gefined as follows

A(a) =03, A(b) = 04, A(c) = 0.5. u(a) = 0.6,

u(b) =09, u(c) = 0.5.

w(a) = 0.7, w(b) =1,

X
I* = I 4efined as

w(€) =0.5 Then T.7

1,ifA = Oorl, 1,ifh = Oor1,
r(a))= %,ifm=w, 77(2)= %,iﬂ=%,p,
0, otherwise, 0, otherwise,

are fuzzy topologies on X and ¥ Consider the identity
1 1
mapping f:(X,7) = (Y.nq) Take T'=2. For any 2-fuzzy
1
open set ' in (¥.m) flw) = wis3 Mo g i (Y. 7).
Then f is Mo map, but f is neither f‘gso nor fﬁso map,
1

S fdso

1
since (@) =@ s neither 2-f850 o 2

(¥.m).
Example 2.6 Let A B oand @ pe fuzzy subsets of
X =Y ={a,b, ¢} gefined as follows

A(a) =03, A(b) = 04, A(c) = 0.5. p(a) = 0.6,
p(b) = 0.5, u(c) = 0.5.

w(a) =0.7, w(b) =06, w(c) =05 14en TN

X
I* =T 4efined as

set in

1,ifA = Oorl, 1,ifA = Oorl,
1. 1.

r(a)): E,If(n:(n, 77(/1): E,lf)»:?»,u,
0, otherwise, 0, otherwise,

are fuzzy topologies on X and ¥+ consider the identity
1 1

mapping fi(X.71) = (Y.n) Take T:E. For any Z-fuzzy
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1 1

open set *“ in (¥,m) fw) = wjs3 Mo 4nq7 Fgg set

in (¥:1)- Then F is 0 and 50 map, but £ is not 20
1

map, since flw) = @ isnot 2-f60 gt jn (¥:71)-

Example 2.7  Let A B oand @ be fuzzy subsets of

X =Y ={a b, c} gefined as follows
A(a) = 0.3, A(b) = 0.5, A(c) = 0.5. p(a) = 0.5,

p(b) =05, u(c) = 0.5.
w(a) =0.7, w(b) = 0.6, w(c) =05 pen T.7 -

X
I =T (efined as

1,ifA = Oorl, 1,ifu = Oorl,
1. 1.

T(ﬂ): Earﬂ\':?\'aua 77(/”): Ealfu:ua
0, otherwise, 0, otherwise,

are fuzzy topologies on X and ¥ consider the identity
1 1

mapping f(%.7) = (Y.n) Tare T=2. For any 2-fuzzy
1
open set 4 in (X, 7) F(A) =444 2-fuzzy open in (¥, 7).
Then f is fuzzy open map, but f is not fE"o and f‘Fo map,
1 1

since F(4) = Aisnot 2-f89 ang 2190 set in (Y- 1)-
Theorem 2.1 Let (XT1) and (Y272) be shis’s and

f:X-Y be a mapping. Then the following statements are
equivalent:

1. f is a fuzzy M—open mapping.

2. f([f-_ (A7) = MIH (F(4).7) for each
Ael® 4Tl

g L OFH(r) = FH(MI (1) 4,
each # € 1" ang™ € Io,
Proof.It is obviously
Theorem 2.2 Let (X:71) and (¥:72) pe sfis’s and
fr(X7) = (V1) be a fuzzy M-open (resp. fuzzy g
semiopen, fuzzy S—preopen) mapping. If # err and
AelF,n(1-Dzrrelygmpaf W=
then there exists an T-F¥ ¢ (resp. 7-f95¢, 7 fOpey g v
of V suchthat B S v, f (V) £ 4
Theorem 2.3 1f F: (X:71) = (Yi73) pe 4 fuzzy M-open
mapping. Then for pel,re Iy,

f(c

each

= fH(C, (Ol (), ) A f I, (BC,, (1), 7).

Hence
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f_l(cr,,(mrz(!-‘ﬂ“):?"] ﬂf_l(frz(gcrz[#r"]r”) S Crz(f_l(f-‘]rﬁ]zzy open set % in X containing £, there exists an

Theorem 2.4 If 1 (X:11) = (Y.12) pe a bijective
mapping such that

FHC, (81, (b)) A S (L (BC, (7)) < €, (F () T-fozzy

¥
for each # € "7 €Iy then fis fuzzy M -open

map.
Proof. Let 4 €157 € Iy yith T1(A) =7, Then, from
the given condition,
f'l(cr![mr!(fﬁ‘ 'Ur?’]r?’]]f\f'lUr,,(ﬁfr,,(fa‘@ﬂ’}ﬂ] SC(FHfL-A)r) =
C(1-Ar=1-1

and s0

C,.(81, (F(1-2),7),7) AL (8C, (F(1-A),r)r) < f(1— AP "-fuzzy

“which shows that (1 — 4) is an 7-fM¢ set of ¥~ Since f

is bijective, then (4 is an 7-FM o set of Y, therefore f is
fuzzy M -open map.
Theorem 2.5 Let (X,7) and (¥, m) be sfts’s. Let

fiX =Y pe a fMc mapping. Then the following
statements hold.

1. If f is a surjective map and
FH@af (B in X, then there exists @ B € 1Y such
that 245

o, ML (MC,(f(A),7).r) = f(C.(A7))
foreach A € 1% gngT € Lo,

Proof. (i) Let Y1+ ¥z € I* sueh that £~ (@) £ ¥1 ang
F7H(B) = ¥2 such that Y192+ Then there exists two -
Mo sets M1 and B2 such that (@) S p1 =1,
AR S py <vs. But [ is a surjective map, then
ff_l(ﬂf]=ﬂf£f[#1]£f(}’1] and
FFHB)=B = f(1) = F(1)- since Y18¥2+ then
also fln Avz)=0. 3 Hence
ahf = flugAps) =F(rnAv2) =00 Therefore,
agqf in Y- thatis@ A B = 0.

(i) Since AZC(AT)=1 gng fis an fuzzy
M _¢josed mapping, then F(C(4T)) is fuzzy M _¢losed
setin ¥+ Hence 8f (4) = MC (A7) = F(C (A4T)). 5
ML, (MC,(f(4).7).r) = f(C.(47)).

Theorem 2.6  Let (0T) and (¥37) pe sfis’s. Let

f:X—=Y be a mapping. Then the following statements are
equivalent:

1. f is called fuzzy M _¢losed map.
2. MC, (F(A).7) = F(C, (‘1’?)], for each * € 1% and
rely

3.1t f s surjective, then for each subset # of ¥ and each ”-

Retrieval Number G1010058719/19©BEIESP
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-1
T Mo et B of ¥ containing # such that f~(B) = a.

Definition 2.2 A sfts (%> T) is called

MTy (resp. T-fuzzy T1) if for every two

distinct fuzzy points % ¥ of % there exists two 7-fuzzy M-

open sets (resp. " -fuzzy open sets) A B sych that * € 4
YEA gY ERXE L

2. T-fuzzy M.T2 (resp. T-fuzzy T2) if for every two

x,}rofX

distinct fuzzy points » there exists two disjoint 7' -

fuzzy M -open sets (resp. T -fuzzy open sets) A p such that
xELYVEL

M _connected (resp. T'-fuzzy connected) if it
cannot be expressed as the union of two disjoint non-empty

M -open sets (resp. T -fuzzy open sets) of XopX s

M

T fuzzy

-connected (resp. not T-fuzzy connected),
M

not "-fuzzy

then it is T-fuzzy
disconnected).

-disconnected  (resp. T-fuzzy

4. " -fuzzy M-lindeloff ("-fuzzy lindeloff) if every -fuzzy

M -open cover (resp. T -fuzzy open cover) of X has a
countable subcover.

M M

-compact (resp. T -fuzzy
M

5. T-fuzzy -compact) if for

every -fuzzy ‘" -open cover (resp. T -fuzzy open cover) of
X has a finite subcover.
Definition 2.3 [9] Let (X:7T) beasttsand ™ € o+ A fuzzy

X
set # € I s called "-fuzzy compact in (X:T) iff for each

: < .
family A eFlt(A) =27 i €T3 gyon tha™ _:'gr'l‘

there exists a finite index set yer such that
h=Ww Ai.(X,r:]

iel, is called T-fuzzy compact iff 1 is -
fuzzy compact in (X, 7).

Definition 2.4 Let (X:T) e asfsand * € To- A fuzzy set
HETT s called 7 _fuzzy M _compact in (X:T) iff for each

X ,
family {Liel’ld 4 vfMy LE€ET} gueh that

= v A
# “ier " there exists a finite index set Lyer such that
L=V 4. —
il (X:T) is called T fuzzy M_compact iff 1 is
7 _fuzzy M -compact in (X, 7)-
Theorem 2.7 Let (T) and (¥o7) pe shis’s. Let

fiX—=Y be a bijective M mapping. Then the following
statements hold.

1. 1f %X is a T-fuzzy Ti-space, then
where i=1,2.

Y

MT,

s T-fuzzy

2. 1£Y is an "-fuzzy M -compact (resp. " -fuzzy M-
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Lindeloff ) space, then % is "-fuzzy compact(resp. T-fuzzy

Lindeloff).

Theorem 2.8
fX-=V

Let (X.74) and (Y.72) be sfts’s. If
is a surjective fuzzy M-open mapping and Yis

-connected space, then X s T'fuzzy connected.

T fuzzy M
Remark 2.2 Let (X*Tﬂ and (Y’Tij be sfts’s and
M

f[i¥—=Yypeq mapping. The composition of two fuzzy “*-

open mappings need not be fuzzy M

the following example.
Let 4 @

-open map as shown by

Example 2.8 and # be fuzzy subsets of
X =Y =Z={a,b,c} gefined as follows

A(a) =04, A(b) = 0.5, A(c) = 0.2. w(a) = 0.7,
w(b) =1,w(c) = 0.5

p(a) =05, u(b)=03,
Ty, Tyandts 1% = 1 gefined as

H(E) =02, e

1,ifA = Oorl, 1,ifu = Oorl,
rl(ﬂ,)z %,ifk=k, rz(a))= %,ifm=m,
0, otherwise, 0, otherwise,
1,ifA = Oorl, 1,ifu = Oorl,
rz(a))z %,ifco=(n, r3(,u)= %,if},l:},l,
0, otherwise, 0, otherwise,

are fuzzy topologies on X, Y and £+ Consider the identity
mapping fi(X7) = (V.13)

1 1

g: (Y, 72) = (Z,73)- Take T=2. For any 2-fuzzy open

1

set4in (1) fA) = Ajs2 Mo g i (Y, 72)- Also,

1 1

for any 2-fuzzy open set *“ in (¥, 72), g(w) = w j5 2.

tMo i (Z,73)- Thus £ is fuzzy ™M -open map and 9 is

fuzzy M M -open map, as

A is E-fuzzy open set in (X, 71),
1
(g° FI(A)=g(f(1)= Aignot 2.fMo, (Z,75).

and

-open map. But & °© £ isnot fuzzy
1

Theorem 2.9 Let (X3 71), (Y2 72) and (Z,73) pe sfis’s. 1
f:(X1) = (Y1) g 8:(Vo72) =2 (Z,73) e
mappings, then

1. IfJ‘Ir is fuzzy open map and & is fuzzy M—open map, then
g°fis fuzzy M -open mapping.

2. 1f9°f is fuzzy M -open mapping and fisa surjective

M

continuous map, then & is fuzzy ** -open map.

ISSN: 2278-3075, Volume-8 Issue-7, May, 2019

Proof. (i) Let # < T1- Since fis fuzzy open map, then
F() s an T'fuzzy open set in (¥, 72)- Since 9 is fuzzy
M _open map, then g(f (1) = (g° (1) js Mo set
in (Z:73)- Hence 9 ° f is fuzzy M -open map.

(ii) Let # = T2- Since fis fuzzy continuous, then
FHH) isan T'fuzzy open set in (X,71)-gutg o fis™-
Mo map, then (g° AF () is T-fMo set in
(Z,73)- Hence by surjective of i we have & () isT-fMg
set of (Z:T2)- Hence, 9 is fuzzy M -open map.

(iii) Let # € T1and & ° f bean fuzzy open map.

Then (g° F)(1) =a(f(#)) ET3- Since 9 is an

M _continuous map, hence fm) is fuzzy

M -open.

injective fuzzy

M -open map in (Y, T2)- Therefore [ is fuzzy

IVV. CONCLUSION:

In this paper, we introduce and investigate some new classes

M M

of mappings called fuzzy ** -open map and fuzzy “* -closed

map to the fuzzy topological spaces in S ostak’s sense. Also,
some of their fundamental properties are studied. Moreover,
we investigate the relationships between fuzzy open, fuzzy
g g i) i)

-semiopen, fuzzy “-open, fuzzy “-semiopen, fuzzy -

M

preopen, fuzzy “-open, fuzzy ‘*-open, fuzzy €-open and

=
fuzzy € -open mappings.
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