Malaya Journal of Matematik, Vol. S, No. 1, 427-432, 2019
https://doi.org/10.26637/MJM0S01/0076

On Sostak’s fuzzy contra S-pre-continuous

mappings

B. Vijayalakshmi'*, M. Sujatha®, M. Angayarkanni®, and A. Vadivel*

Abstract

Keywords

AMS Subject Classification
54A40, 54C05, 03E72.

Fuzzy contra S-pre-continuous, fuzzy contra S-preopen, fuzzy contra S-preclosed mappings and fuzzy contra
S-pre-homeomorphism with properties are introduced and studied in Sostak’s sense. Also a comparison between
these new types of functions are established by giving examples.

fuzzy contra S-pre-continuous, fuzzy contra S-preopen, fuzzy contra S-preclosed.

" Department of Mathematics, Government Arts College, Chidambaram -608102, India.

2 Department of Mathematics, Padmavani Arts and Science College for Women, Salem- 636 011, India.
3 Department of Mathematics, Kandaswamy Kandara’s college, P-Velur-638182, India.

4 Department of Mathematics, Annamalai University, Annamalai Nagar - 608002, India.
*Corresponding author: 'mathvijaya2006au@gmail.com; “avmaths@gmail.com

Article History: Received 24 November 2018; Accepted 09 April 2019

©2019 MIM.

Contents
1 Introduction and Preliminaries.................... 427
2  Fuzzy Contra S-pre-continuous Mappings ....... 428
00 3 T 1113 o] o 431
References ......voiviiiiiiiiiiieria e aernnnnnes 431

1. Introduction and Preliminaries

After the introduction of fuzzy sets by Zadeh [29], Chang[5]
was the one who initiated the idea of a fuzzy topology in a
set X, in which a collection, T',of open sets of fuzzy subsets
of X. He also defined new type of fuzzy topology. In [7, 10],
the authors defined the idea of gradation of openness of fuzzy
subsets of X. They also used the concept of fuzzy topology in
the sense of Chang. In 1980 in [11],the basic idea of topology
is itself fuzzy. As in 1985 by the customized work of Kubiak
[14] and Sostak [21] in Lattice L = I was initiated in 1995 by
[12] and further by [15] in 1997, in that topology was used to
explain the two membership latices namely LX to M, where
L and M are appropriate lattices. With all the basic ideas of
topologies the basic lattices are fixed in [14, 21] and another
significant generalizations of lattices L varies from space to
space [13] is also represented. Using the developments of
[11-15, 20-24], the notion of a fuzzy topology as a fuzzy
subset tof powerset is independently consider with the base

work of [11, 14, 21]. At present authors Chattopadhyay [7]
et.al., Ramadan [19] and Ying [28] are also worked in this
concept.

In this article, fuzzy contra S-pre-continuous, fuzzy contra
S-preopen, fuzzy contra S-preclosed mappings and fuzzy con-
tra S-pre-homeomorphism with properties are introduced and
studied in Sostak’s sense. Also a comparison between these
new types of functions are established by giving examples.

X, Y etc., denotes the non empty sets, I = [0, 1] and
Iy = (0, 1]. In 1992 Ramadan [19] given the definition of
smooth topological spaces (in short, sts) and the operators
Co: X xly—IKasCeA, r)=NpelX:2<u, t(1-

w)>r}.and I : IX ><10—>1X asI;(A, r)=V{nerX:1>
W, t(u) >r}. Kim et. al.[16] dlscussed in a sts (X, 1),
Vr € Iy. A is called r-fuzzy strongly semiopen (resp. r-fuzzy
semiopen & r-fuzzy preopen) (r-fsso (resp. r-fso & r-fpo) for
short) iff A < I (Cr(Iz(A, 1), 1), 1) (resp. A < Ce(I:(A,7), 1)
& A <I(C¢(A,r), r)). The respective compliment sets are
closed set.

The operators r-fuzzy strongly semi-interior (resp. r-fuzzy
pre-interior, r-fuzzy strongly semi-closure and r-fuzzy pre-
closure) of A, denoted by SSI; (A, r) (resp. PI;(A, r), SSC
(A, r) and PCT( r)) as SSIz(A, r) (resp. PI:(A, r)) =
ViwerX:u<Ai, uisr-fsso (resp r -fpo)} (resp SSC;
(A, r) (resp. PCz(A, r))=N\{pu €IX :u > A, wisr-fssc(resp.
r fpc)}).
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f: (X, 1) = (Y, n) is fuzzy continuous (FCts for short)
iff n(u) < t(f~'(u)) foreachu ', f: (X, 7) = (Y, n)
is fuzzy semi continuous, (resp. fuzzy irresolute and fuzzy
S-irresolute continuous) (FSCts (resp. FI and FS-ICts) for
short) iff £~ (u) is r-fso (resp. r-fso and r-fsso) set of X for
each n(u) > r, (resp. W is r-fso and r-fsso )set of Y r € I.
f:(X, 1) — (¥, n) is fuzzy open(resp. fuzzy closed ) (FO
(resp. FC) for short) iff 7(A) < n(f(A)) (resp. t(1—1) <
n(1—f(4))) foreach A € IX. f: (X, t) — (Y, 1) is fuzzy
S-irresolute open (resp. fuzzy strongly semi-open and fuzzy
strongly semi-closed) (FS-IO (resp. FsSO and FsSCC) for
short) iff f(u) is r-fsso (resp. r-fsso and r-fssc) set of Y for
each r-fsso (resp.T((t) > r &tau(1—p) > r) set r € I.

f: (X, t) = (¥, n) is fuzzy irresolute preopen (resp.
fuzzy irresolute preclosed) [25] iff f(u) is r-fpo (resp. r-fpc)
set of X, for each r-fpo (resp. r-fpc) set u € IV, r € I.

f: (X, t)— (¥, n) is fuzzy contra continuous [2] (resp.
fuzzy contra pre-continuous [8]) (FcCts (resp. FcPCts) for
short) if for each u € I' (resp. n(u) > r) we have 7(1 —
F)) = () esp. £~ () is r-Fpo). f: (X, ) — (¥, 1)
is fuzzy contra open(resp. fuzzy contra closed) (FcO (resp.
FcC) for short) if for each A € I we have n(T— f(1)) > 7(1)
(resp. N(f(A)) >1(1—=A)). f: (X, t) = (Y, ) is fuzzy
contra S-irresolute continuous [26] (resp. fuzzy contra semi-
S-irresolute continuous [27]) (FcS-ICts (resp. FcSS-ICts) for
short)iff f~1(u) is r-fssc (resp. r-fsc) set of X for each r-fsso
setu el¥, rel.

The pair (X, 7) is called a smooth topological space (or)
Sostak Fuzzy topological space (or) fuzzy topological spaces
(in short, sts, sfts, fts).

2. Fuzzy Contra S-pre-continuous
Mappings

Definition 2.1. A function f: (X, ©) — (Y, n) is called

(1) fuzzy contra S-pre-continuous (FcS-PCts, for short) iff
F (W) is r-fpc set of X ¥ r-fsso set p € I, r € I.

(2) fuzzy contra S-preopen (resp. fuzzy contra S-preclosed)
(FcS-PO (resp. FcS-PC), for short) iff f(u) is r-fpc
(resp. r-fpo) set of Y XY r-fsso (resp. r-fssc) set u € I,
r e ly.

(3) fuzzy contra S-pre homeomorphism (FcS-PH, for short)
iff f is bijective and both of f & f~! are fuzzy contra
S-pre-continuous.

Based on the definitions,

Fuzzy Contra S-pre Conti’s

7\

Fuzzy Contra S-irres Cont’ s — > Fuzzy Contra Semi
S-irres Cont’s
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Remark 2.2. The reverse implications not true in general,
which is shown in the succeeding example.

Example 2.3. Consider the fts’s (X,7) &(Y,n) withX =Y =

{x,y,z} and
1, ifA=0orl1
T(A)= %, ifA=a
0, otherwise
1, ifu=0o0rl
n(p)= %, if =0
0, otherwise

where o(x) =02, a;(y) =0.1, ai(z) =0.5; am(x) =
0.77 Otz(y) = 0.9, Otz(Z) = 0.6, Otg(x) = 0.8, OC3( ) 1
OC3(Z) =0.7.

Then the identity function F : X — Y is

1
(i) FcS-PCts but not FcS-ICts because o3 is E-fsso in
(Y, m) but f~!

(ii) FcS-PCts but not FcSS-ICts continuous because 03
1
is E-fsso in (Y, n) but -

1
(03) = o3 is not E—fssc in (X, 7).

1
Ya3) = a3 is not E-fsc in

(X, 7).

Example 2.4. Consider the fts’s (X,7) &(Y,n) withX =Y =
{x,y,2} and

1, ifA=0o0r1

1
T(A’)= Ev lf)‘ =0

0, otherwise

1, ifu=0o0rl

1 .
nw=1q 3 ifit=on

0, otherwise
where ay(x) = 0.2, a;(y) =0.1, a1(z) =0; on(x) =0.5,

o (y) =0.7, ax(z) =0.
Then the identity function f : X — Y is FcSS-ICts but not
1
FcS-ICts because aj is E-fsso in (Y, n) but f~1 () = o is
1
not E-fssc in (X, 7).
Theorem 2.5. For a mapping f: (X, 11) —

ceeding statements are equivalent.

(1) fis FcS-PCts.

(Y, 1), the suc-

(2) Y rfsscvel’, f~1(v) is r-fpo.

(3) fIr (C (1, 1), 7)) = SSCoy (f (1),
and r € Iy.

(4) I‘L'l (C‘Fl (f_l(v)v V),
vel' andr e,

(5) fﬁl(v) Z CTl ([7«'1 (fil
vel andr € I.

r), for each p € IX

r) > f1(SSCy, (v, 1), for each

V), ),

r), for each r-fsso set
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Proof. Using the fact f~!
be obtained directly.
(2)=3): Suppose Iucl¥ &recly >
FI (Cry (1, 7), 7)) 2 SSCoy (f (1), 7)-
There existsy € Y &1 € (0,1) > f(I, (Cy, (1, 1), 1)(y) <

t < SSCr, (f(1), 1)(¥)-
If £~ ({y}) = ¢. it contradicts f (I, (Cr, (1, r),r))(y) =0.
If f71({y}) # ¢, Ix € f1({y}) such that

f(]T1 (CT1 (,LL, I’), r))<y) < ]Tl(cﬁ (“7 r)? r)(x)
<t
< SSCo, (f (1), r)(f (%) (2.1)
Since SSC, (f(u), r)(f(x)) >t, Ir-fssc v € I¥ with f(u) >
Vv such that
SSCo (f (1), r)(f(x)) = v(f(x)) >1.
And f(u) > v then > f~1(v).
(2) = f~'(v) is r-fpo. Hence
Ly (Cr, (1), 1) (x) 2 f 1 (V) (x)

It contradicts equation (2.1).

Thus f(l‘n (C‘Fl (‘U, I’), r) > SSCTz(f(.u)v I‘).
B)=@):Vvel, rel,putu= f'(v). From (3),

FIey (C, (£ (v),r),7)) = SSCo (F (£ (V) 1)
> SSCs, (V,7)

(T=v)=1—f"1(v),(1)=(2), can

)

v(f(x)) >1t.

It implies
I, (CTI (f_l(V) ) ) >f (ITI (C‘Fl (f_l(v),r),r))
> f71(SSCqy (v, 7).
Thus proved (4).

4)=@3): Let u € IX & r € Iy. By (4),
IT1 (C‘Fl (H, I’), r) Z [Tl (C’El (fil(f(.u)% r)7 r)
> £ (SSCr, (f(W), 7))

and hence f(Ir, (Cy, (U, r), r) > SSCr2(f(1), r).
Thus (3) is proved.

(3)=(1): Take v € I' be a r-fsso set.
Since f1(1—v)=1-f"'(v),by (3),
fe (Co, (F ' (T=v),r),r)) = SSCo, (ff~

> $SCy,(T— v, 1)

=1-S88I,(v, r)

>1—v
- CT] (1‘51 (f71
_Ifl (C‘Fl(l -
*11'1 (Cﬁ( (
> f (I (Coy (7
> (1-v)
>T—f7'(v)

{(T=v),n)

and hence 1
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Therefore, we obtain

£V 2 Ce (U (£ (v),0).)

= f1(v)is r-fpc setin X.

Hence the mapping f is FcS-PCts.

Theorem 2.6. Let f: (X, T) —
Then (1) & (2) are equivalent.

O

(Y, n) be a bijective mapping.

(1) fis FcS-PCts.

(2) SSIT](f(.u)a r) 2 f(CT(]T(.u7r)7r))a v ue IX and r €

Iy.

Proof. (1)=(2): Let f be a FcS-PCts mapping and u € IX.

Then f~1(SSIy (f(1),r)) is r-fpc setin X.
Since f is 1-1, and by Theorem 2.5, f~!

Co(I(f~'(v),r),r). Let v = f(u). Then,

SN SSIy (1), 1) =

(8SIy(v, r)) >

But, f is onto, so

SSIy(f(w), r) = ff~"(SSIy (f (1)
> f(Ce(Ir (1, 7),7)).

~—_

Thus (2) is proved.
(2) =(1): Consider v € I be a r-fsso set. Using the
Theorem in [16], v = SSI;) (v,r). By (2),

FC(L(f 1 (v).r),r) = SSIn (f(f 1 (), 1))
= SSIy (v, 7)
=v
and
CT(IT(f_l(V)vr)vr) = f_lf(CT(]T(f_l(v)v r)vr))
<f7'w).
Hence, C;(I:(f~'(v),r),r) < f~1(v) = f~1(v) is r-fpc.

Thus (1). O

Theorem 2.7. For a mapping f : (X
ments

, T) = (Y, M), the state-

(1) fis FcS-PO.
(2) f(SSIT(“’ F)) SC"](IU(f(H)7 r),r), Vl«l EIX &I‘GI().

(3) SSI:(f~'(v), r) <
.

f‘l(Cn(In(v, r),r),Vvell &re

(4) For any r-fssc v € IV with f~'(v) <, Irfpop € I¥
withv<p > f'(p) < u.

are equivalent.
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Proof. (1)=(2): Let f be FcS-PO, V u € I, since, SSI; (1, r)
< u from Theorem in [16],

f(SSIT(.LL7 r))

From (1), f(SSI;(u, r)) is r-fpc.
Cy(In(f(u), r),r). Thus proved (2).
Q=@xvVvel' relletpy=f"

FSI(f' (), 1) < Gy (F(F7(v)), 7),7)
SC’”I(ITI(V’ r)7r)-
It implies SSI; (f~'(v), r) Sf’l(Cn(In(v, r),r)).
(3)=(4): Take a r-fssc set u € I > f~!(v) < u. Since
T-pu<f'1-v)andSSL;(T—pu, r)=1—pu.

SSL(T—p, r) =T1—p < SSL(f'(T-v), r).

< fw).
Thus f(SSI: (i, r)) <

(v) from (2). Then,

(3) implies,

T-p<SSL(f'(T-v), n<f!

It implies
w>T—f N (Cyty(T=v, r),r)
= (0= Cyy(T=v, r),r))
w= I (Co(v, 1))

Thus a r-fpo set v € IV with v < I (Cp (v, r),r) >

f_l(ln(cn(vv r),r)) S“

exists. Thus (4) is proved.

(4)=(1): Take a r-fsso set @ € IX. Now, we have to prove,
flo)yelMisrfpc. Letv=1—-f(0) & pu=1—® > pis
r-fssc. Therefore

"flw) <T-

vy =1
= fv)<u

(4) implies, a r-fpo set p with v<p > fl(p)<u=
1— o exists. It implies

=

{(T-flo) =T-f"

o<T—f"p)=r"(T-p).

Thus,
flo)<f(f ' (T-p)<T-p
On the other hand, since v < p,
flo)y=1-v>1-p
Hence from equations (2.2) and (2.3), we get,

flo)=T1-p.
(i.e)f () is r-fpc. Thus (1). O

2.2)

2.3)

Theorem 2.8. For a mapping f: (X, T) —
ments

(Y, m), the state-

(1) fis FcS-PC
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(2) F(SSCe(u, r)) > In(Cq(f(), r),r) VU €IX and r €

Io.

(3) SSC(f~'(v), r) > f Iy (Cy(v, r),r),VveT and
rel.

(4) Forany v € I' & r-fsso pu € IX with f~
foe, pel¥ withv>p > fp)>pu.

I(V)S‘Ll,,zlr-

are equivalent.

Proof. (1)=(2): Let f be FcS-PC. For each p € IX and r € I,
since SSC;(u,r) > p from Theorem 2?2(5), Then

F(SSCr(u,r)) > f(1).

From (1), f(SSC:(u,r)) is r-fpo. Therefore

f(SSCe(u,r)) > In(Cy (f(1),r),r). Thus (2) is proved.
Q=@ Vvel, relyTake u = f~1(v) in (2) implies
that,

F(SSC(f~1(v),r) = Iy (Co (F(f 7 (v)),r),7)
> In(Cy(v,r),r).

It implies SSCo(f~1(v),r) > f~ (I (Cy(v,r),7)).
Thus proved (3) .

(3)=(4): Let /.1 be r-fsso set of X such that f~1(v) > pu.
Since T—u > f'(T—v)and SSC;(T—u, r)=1—pu

SSCe(T—p, r)=T—u>SSC:(f(T—=v), r).

From (3),

T—p>SSC(f ' (T—-v), r)
> Iy (Cp(T=v, r),r))

It implies
ugT—fﬁl(In(Cn(T—V, r)vr))
:f_l(T—In(Cn(T—v, r),r))
Sf_l(cn(lrl(vv }"),I‘))

Therefore a r-fpc set v € IY, with v > Cp(In(v, r),r) >
FHCy(Iy(v, r),r)) > p exists.

(4)=(1): Take a r-fssc set @ € IX and v =1 — f(®) and
U=1-w>pu is r-fsso. We obtain

V) =10 fe)=1-f(flw) <T-o=p

(4) implies, a r-fpc set p € I withv>p > f1(p) >
U =1—wexists. Thusw >1—f~'(p) = f~'(1—p). Hence

flo)> f(f 1 (T-p)=T-p. (2.4)
On the other hand, since v < p,
fl@)=T-v<1-p 2.5)

Hence from (2.4) and (2.5), we have f(@) =1—p.
(i.e)f(w) is r-fpo. Thus (1). O

Theorem 2.9. For a bijective mapping f: (X, ©
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(1) fisaFcS-PCiff £~ (In(Cq(v,r),r)) < SSC(f~(v),
nYvel andr€l.

(2) fisaFcS-PCiff f is FcS-PO.

Proof. (1)=: Let f be FcS-PC. Theorem 2.8(2), implies
VuecrX &recl,

F(SSCe (1, 7)) = Iy (Cy (f (1), 7),7)-

Vv el r€ly. Take u = f~1(v), and the fact f is surjective
implies, f(f~'(v)) = v. Thus,

FSSC(f7H V), 1) 2 Iy (Co(F(F7(v)), 1),7)
=Iy(Cy(v, r),r).
It implies
SSC=(f~1(v), r) = f 1 (F(SSCe(f " (v), 1))
> [ Iy (Cy (v, 7))
(<) Take v = f(u). Since fis 1-1,

S I (C(F (), r),r)) < SSCo(f~(f (W), r)
=SSCe(u, r).

Since f is surjective,

ITI(CTI<f(u)7 r),r) § f(SSCT(:ua r))

= fis FcS-PC.
(2) It is easily proved from :

I~ (In(Cn(V r),r)) < SSCe(f~'(v), r)

& f- (1—C,,(1,,(1—v r),r)) <1=SSL(1—f"'(v),r)
< 1—f (Cn(ln(l—" r),r)) <1— SSIr(f Ha=v),r)
& U Cy(Iy(T=v,r),r) > SSL(f (T V),r)

& Therefore f is FCS PO. O

Theorem 2.10. (1) If f: X —Y isFS-IOandg:Y —Zis
FcS-PO, then go f : X — Z is FcS-PO.

2) If f: X =Y is FS-ICand g:Y — Z is FcS-PC, then
gof: X —Zis FcS-PC.

(3) If f: X =Y is FcS-PO and g:Y — Z is FIPC, then
gof:X —Zis FcS-PO.

(4) If f : X =Y is FcS-PC and g : Y — Z is FIPO, then
gof:X —=ZisFcS-PC.

(5) If f:X =Y is FcS-PCtsand g : Y — Z is FsSCts, then
gof:X —Zis FcPCts.

(6) If f: X =Y is FcS-PCtsand g : Y — Z is FS-ICts, then
gof:X — Zis FcS-PCts.

Proof. (1) Let A be r-fsso set in X. As f is FS-10, f(1) is
r-fsso set of Y. Also since g : ¥ — Z is FcS-PO, g(f(1)) is
r-fpcin Z. (i.e) (go f)(A) = g(f(A)) is r-fpc in Z. Thus go f
is FcS-PO.

(2) - (6): Similar proof can be given. O
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3. Conclusion

In this article, fuzzy contra S-pre-continuous, fuzzy con-

tra S-preopen, fuzzy contra S-preclosed mappings and fuzzy
contra S-pre-homeomorphism with properties have been in-
troduced and studied in Sostak’s sense. Also a comparison
between these new types of functions have been established
by giving examples.
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