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SOMEWHAT PAIRWISE FUZZY e-IRRESOLUTE MAPPINGS

A. SWAMINATHAN* AND M. SANKARI

ABSTRACT. The concepts of somewhat pairwise fuzzy e-irresolute mapping and some-
what pairwise fuzzy irresolute e-open mapping is introduced. Also some properties and
comparisions of those mappings are given.

1. INTRODUCTION

The concepts of fuzzy sets introduced by Zadeh[[7]. Chang [2] studied the notion of
fuzzy topology in 1968. Seenivasan and Kamala [3] introduced the concept of fuzzy
e-continous functions in fuzzy topological spaces. The concepts of somewhat fuzzy e-
continuous functions and somewhat fuzzy e-open functions are introduced and studied by
Swaminathan in [6]. The purpose of this paper is to introduce and study the concepts of
somewhat pairwise fuzzy e-irresolute mappings and somewhat pairwise fuzzy irresolute
e-open mappings on a fuzzy bitopological spaces and also we discuss some of their prop-
erties.

A fuzzy subset A of a space X is called fuzzy regular open [1] (resp. fuzzy regular
closed) if A =Int(CI(A)) (resp.A =Cl(Int(A))). Now CI(A) and Int(A) are defined as
follows:Cl1(A) = A{U : U > A, U is fuzzy closed in X } and
Int(A) = \/ {U < A, U is fuzzy open in X }. The fuzzy d-interior of a fuzzy subset A of
X is the union of all fuzzy regular open sets contained in A. A fuzzy subset A is called
fuzzy é-open [4] if A = Ints(A). The complement of fuzzy J-open set is called fuzzy
d-closed (i.e, A = Cls(A)).

A fuzzy subset A of a space X is called fuzzy e-open[3] if A <cl(int;A)Vint(clsA)
and fuzzy e-closed set if A >cl(ints A)Aint(cls A). Throughout this paper X and Y stand
for (X, T1, T2) and (Y, F1, F2) respectively.

Definition 1.1. A mapping f : X — Y is called fuzzy e-continuous [3] if f=*(V) is a
fuzzy e-open set on X for any fuzzy open set V on'Y .

Definition 1.2. A mapping f : X — Y is called somewhat fuzzy e-continuous(0] if there
exists a fuzzy e-open set U # Ox on X such that U < f=Y(V) # Ox for any fuzzy open
setVonY.
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Definition 1.3. A mapping f : X — Y is called somewhat fuzzy e-open|6] if there exists
a fuzzy e-open set V. # Oy on'Y such that V- < f(U) # Oy for any fuzzy open set U on
X.

Definition 1.4. A fuzzy set U on a fuzzy topological space X is called fuzzy e-densell6] if
there exists no fuzzy e-closed set V in X such thatU <V < 1.

2. SOMEWHAT PAIRWISE FUZZY e-IRRESOLUTE MAPPINGS

In this section we introduce a somewhat pairwise fuzzy e-irresolute mapping and com-
pared few results.

Definition 2.1. A mapping f : (X, T1,T2) — (Y, F1,F2) is called pairwise fuzzy e-
continuous if f~*(V) is a T1-fuzzy e-open or Ta-fuzzy e-open set on (X, T, T2) for any
F1-fuzzy open or Fao-fuzzy open set V on (Y, F1, Fa).

Definition 2.2. A mapping f : (X,T1,T2) — (Y, F1,F2) is called pairwise fuzzy e-
irresolute if f~1(V) is a Ti-fuzzy e-open or Ta-fuzzy e-open set on (X,T1,Tz) for any
F1-fuzzy e-open or Fao-fuzzy e-open set V on (Y, F1, F2).

Definition 2.3. A mapping [ : (X, T1,T2) — (Y, F1, Fz) is called somewhat pairwise
fuzzy e-continuous if there exists a T1-fuzzy e-open or Ta-fuzzy e-open set U # 0x on
(X, T1,T2) such that U < f~Y(V) # Ox for any Fi-fuzzy open or Fa-fuzzy open set
14 75 Oy on (Kfl,fz) .

Definition 2.4. A mapping [ : (X, T1,T2) — (Y, F1, Fz) is called somewhat pairwise
fuzzy e-irresolute if there exists a T1-fuzzy e-open or To-fuzzy e-open set U # 0x on
(X, T1,T2) such that U < f=Y(V) # Ox for any Fi-fuzzy e-open or Fa-fuzzy e-open set
14 75 Oy on (Kfl,fz) .

Remark. From the above definitions, it is observed that the following reverse implications
are false:

(i)Every pairwise fuzzy e-continuous mapping is a somewhat pairwise fuzzy e-continuous
mapping.

(ii)Every somewhat pairwise fuzzy e-irresolute mapping is a somewhat pairwise fuzzy e-
continuous mapping.

(iii)Every pairwise fuzzy e-irresolute mapping is a somewhat pairwise fuzzy e-irresolute
mapping.

Example 2.5. Let M;,M>,M3,My and M; be fuzzy setson X =Y = {x,y,z}. Then
My = L2408 08 by 08108108 1y = 07408484, af, = 82484 44 ang
My = (%6—1—%4—0% are defined as follows:Consider 7; = {0x, My, My, My, M5, 1x}, T2 =
{0x, My, Mo, My, 1x },JF1 = {Ox, M1, Mf, My, M3, My, M5, 1x} and

Fa = {0x, My, Ms5,1x}. Then (X, 71,72) and (Y, Fy, F2) are fuzzy bitopologies and
f:(X,Ti,T2) — (Y, Fi, F2) be an identity mapping. Then we have M; < f~1(M;) =
My, My < f7YM§) = M{M, < f~H(Ms) = Ma,My < f~1(Ms) = M3, M, <
f~Y(My) = Myand My < f~Y(Ms) = M5 . Since My, Mo and M, are T;-fuzzy e-open
seton (X, 71, T2), f is somewhat pairwise fuzzy e-continuous. But f~*(M3) = M3 is not
a T;-fuzzy e-open or Ta-fuzzy e-open set on (X, 71, 73). Hence f is not a pairwise fuzzy
e-continuous mapping.

Example 2.6. Let p1(x), po(x) and us(x) be fuzzy sets on I = [0, 1] defined as follows:

x) = -
pa () {QIL %S
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1 0<z<i
po(w) = q —4x+2, 3 <w<}
0, <<l
0, 0<z<i

€Tr) =
(@) {é@x—n,i<x<1

Let Ty = {0, i1, oy pi V piz, 1} and To = {0, 1 V po, 1}, T3 = {0, py, 1} and
Ts = {O,M;,l} be a fuzzy topologies on I. Let f : (I,T1,T2) — (I,F1,F2) be a
function defined by f(x) = § for each x € I. We can see that for fuzzy e-open sets ull and
pg on (I, Fi, Fo), f1 (1) = 1xopun < [ (1y) = . Since py is a fuzzy e-open set
on (I,7T1,72). Therefore f is somewhat pairwise fuzzy e-continuous mapping. Consider a
fuzzy open set pi3 which is fuzzy e-open set on (1,71, Tz), = (us) = psf(%) = afa) =

0, 0<z<3

2z —-1), $<z<1
smaller than f~*(u3(x)) = a(z) on (I,T1,Tz). Hence f is not somewhat pairwise fuzzy
e-irresolute mapping.

for each x € I. But there is no non-zero fuzzy e-open set

Example 2.7. In Examplefor an Fy-fuzzy e-open sets on (Y, Fy, F), My < f~1(M;)
My, My < f7YM§) = MMy < f71(Ma) = My, My < f7Y(Ms) = M3, My <
7Y My) = My and My < f~Y(Ms) = Ms . Since My is a T-fuzzy e-open set on
(X, T1,T2), [ is somewhat pairwise fuzzy e-continuous But f~1(Msz) = M3 is not a Ty -
fuzzy or Ta-fuzzy e-open set on (X, Ti,T2). Hence f is not a pairwise fuzzy e-irresolute
mapping.

Definition 2.8. A fuzzy set U on a fuzzy bitopological space (X, Ti,T2) is called pair-
wise e-dense fuzzy set if there exists no Ti-fuzzy e-closed or Ta-fuzzy e-closed set V in
(X, T1,T2) suchthat U <V < 1.

Theorem 2.1. Let f : (X, 71, 72) — (Y, F1, F2) be a mapping. Then the following are
equivalent:

(1) f is somewhat pairwise fuzzy e-irresolute .

(2) If V is an JF;-fuzzy e-closed or Fo-fuzzy e-closed set of (Y, F1, F2) such that f =1 (V) #
1x, then there exists a 71-fuzzy e-closed or Ta-fuzzy e-closed set U # 1x of (X, 71, T2)
such that f~1(V) < U.

(3) If U is a pairwise e-dense fuzzy set on (X, 71, 73), then f(U) is a pairwise e-dense
fuzzy set on (Y, F1, Fa).

Proof. (1)= (2): Let V be an J;-fuzzy e-closed or Fa-fuzzy e-closed set on (Y, F1, F2)
such that f=*(V) # 1x. Then V¢ is an F-fuzzy e-open or Fo-fuzzy e-open set on
(Y, Fi,F2) and f~H(V¢) = (f~1(V))¢ # Ox. Since f is somewhat pairwise e-irresolute
, there exists a T1-fuzzy e-open or Tz-fuzzy e-open set U¢ # 0x on (X, 71, T2) such that
Uc¢ < f~1(V*). Hence there exists T;-fuzzy e-closed or T3-fuzzy e-closed set U # 0x on
(X,T1,T2) suchthat f~1(V)=1—f~H(Ve)<1-U=U.

(2) = (3): Let U be a pairwise e-dense fuzzy set on (X, 77, 72) and suppose f(U) is
not pairwise e-dense fuzzy set on (Y, F1, F2). Then there exists an F;-fuzzy e-closed or
Fo-fuzzy e-closed set V on (Y, Fy, F2) such that f(U) < V < 1. Since V < 1 and
f~YH(V) # 1y, there exists a T;-fuzzy e-closed or T>-fuzzy e-closed set D # 1x such
that U < f=1(f(U)) < f~%V) < D. This contradicts to the assumption that U is a
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pairwise e-dense fuzzy set on (X, 71, 72). Hence f(U) is a pairwise e-dense fuzzy set on
(Y, F1, Fa).

(3) = (1): Let V # 0y be an F;-fuzzy e-open or Fa-fuzzy e-open set on (Y, F1, F2)
and let f~1(V) # Ox. Suppose that there exists no 71-fuzzy e-open or Ta-fuzzy e-open
set U # 0x on (X, 77, 72) such that U < f=1(V). Then (f~1(V))¢ is a T;-fuzzy set or
To-fuzzy set on (X, T1, T2) such that there is no 71 -fuzzy e-closed or T3-fuzzy e-closed set
D on (X, T1,72) with (f~1(V))¢ < D < 1. In fact, if there exists a 7;-fuzzy e-open or
Tz-fuzzy e-open set D¢ such that D¢ < f~1(V), then it is a contradiction. So (f~1(V))¢
is a pairwise e-dense fuzzy set on (X, 71, 72). Then f((f~1(V))¢) is a pairwise e-dense
fuzzy set on (Y, F1,Fo) . But f((f~1(V))¢) = f(f~1(V¢)) # V¢ < 1. Thisis a
contradiction to the fact that f((f~1(V))¢) is pairwise e-dense fuzzy set on (Y, Fy, F2) .
Hence there exists a 71-fuzzy e-open or T2-fuzzy e-open set U # Ox on (X, T, 72) such
that U < f~1(V). Consequently, f is somewhat pairwise fuzzy e-irresolute . g

Theorem 2.2. Let (Xl, 71, 75), (XQ, gl, gg), (Yl, .Fl,FQ), (YQ, ICl, ICQ) be fllZZy bitOpO-
logical spaces. Let (X1, 71, 72) be product related to (X5, G1,G2) and let (Y1, Fi1, F2) be
product related to (Yo, K01, KCo). If f1 : (X1, T1,T2) — (Y1, F1,F2) and fo : (X2,G1,Ga) —
(Ys, K1, K2) is a somewhat pairwise fuzzy e-irresolute mappings, then the product f; X fs :
(X1,T1,T2) x (X2,G1,G2) — (Y1,F1,F2) x (Y2,K1,K2) is also somewhat pairwise
fuzzy e-irresolute.

Proof. LetC = \/(UL x Vj) be F;-fuzzy e-open or K;-fuzzy e-open set on (Y7, F1, F2) X

(Ya, K1, K2) wheie U; # Oy, is Fi-fuzzy e-open set and V; # Oy, is K;-fuzzy e-open
seton (Y7, F1, Fo) and (Ya, K1, K2) respectively. Then (f1 x f2)~H(C) = \/(fl_l(Ui) X
i,j
fa 1(V])) Since f; is somewhat pairwise fuzzy e-irresolute , there exists a 7;-fuzzy e-
open or T-fuzzy e-open set D; # Ox, such that D; < ffl(Ui) # 0x,. And, since f5 is
somewhat pairwise fuzzy e-irresolute , there exists a G;-fuzzy e-open or Go-fuzzy e-open
set A; # Ox, such that A; < f5'(V}) # Ox,. Now D; x A; < frH(U) x f3 ' (V;) =
(fix fa) 2 (U; x V;) and D; x A;j # 0x, x x, is a D;-fuzzy e-open or V;-fuzzy e-open set
on (X1,71,7T2) x (X2,G1,G2). Hence D; x A; is a T;-fuzzy e-open or G,-fuzzy e-open
set on (X1, 71, 72) X (X2,G1,G2) such that \/(D; x A;) < V(ffl(Ui) x f31(V;) =
i,j

.3

(f1 x f2) THV (Ui x V) = (fi x f2)71(C) # 0x,xx,- Therefore, f1 x f is somewhat
i,j
pairwise fuzzy e-irresolute . ]

Theorem 2.3. Let [ : (X,71,72) — (Y,F1,F2) be a mapping. If the graph ¢ :
(X, T1,T2) = (X, T1,T2) x (Y, F1,Fz) of fis asomewhat pairwise fuzzy e-irresolute
mapping, then f is also somewhat pairwise fuzzy e-irresolute .

Proof. LetV be an F;-fuzzy e-open or Fo-fuzzy e-open set on (Y, Fy, F2). Then f~1(V) =
LA f~YV) =g (1 x V). Since g is somewhat pairwise fuzzy e-irresolute and 1 x V is
a 7;-fuzzy e-open or F;-fuzzy e-open set on (X, 71, T2) x (Y, F1, Fa), there exists a 71 -
fuzzy e-open or Ta-fuzzy e-open set U # Ox on (X, 71, 72) suchthat U < g7} (1 x V) =
f~1(V) # 0x. Therefore, f is somewhat pairwise fuzzy e-irresolute . O

3. SOMEWHAT PAIRWISE FUZZY IRRESOLUTE e-OPEN MAPPINGS

In this section, we introduce a somewhat pairwise fuzzy irresolute e-open mapping and
we characterize a somewhat pairwise fuzzy irresolute e-open mapping.
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Definition 3.1. A mapping f : (X, T1,T2) — (Y, F1, Fa) is called pairwise fuzzy e-open
if f(U) is an F1-fuzzy e-open or Fa-fuzzy e-open set on (Y, F1, F2) for any T1-fuzzy open
or Ta-fuzzy open set U on (X, T1,7T2).

Definition 3.2. A mapping f : (X, T1,T2) — (Y, F1, F2) is called pairwise fuzzy irres-
olute e-open if f(U) is an F-fuzzy e-open or Fa-fuzzy e-open set on (Y, F1,Fs) for any
Ti-fuzzy e-open or Ta-fuzzy e-open set U on (X, T1,T2).

Definition 3.3. A mapping [ : (X,T1,7T2) — (Y, F1,Fz) is called somewhat pair-
wise fuzzy e-open if there exists an JF1-fuzzy e-open or Fa-fuzzy e-open set V. # Oy on
(Y, F1,F2) such that V. < f(U) # Oy for any T1-fuzzy open or Ta-fuzzy open set U on
(X, T1, T2).

Definition 3.4. A mapping [ : (X,T1,7T2) — (Y, F1,Fz) is called somewhat pairwise
fuzzy irresolute e-open if there exists an JF1-fuzzy e-open or Fao-fuzzy e-open set V- # Oy
on (Y, F1, Fo) such that V- < f(U) # Oy for any Ti-fuzzy e-open or Ta-fuzzy e-open set
U+#0xon(X,T1,T2).

Theorem 3.1. Let f : (X,71,72) — (Y, F1,F2) be a bijection. Then the following are
equivalent:

(1) f is somewhat pairwise fuzzy irresolute e-open.

(2)If U is a Ty -fuzzy e-closed or Tz-fuzzy e-closed set on (X, 71, 73) such that f(U) # 1y
, then there exists an F;-fuzzy e-closed or Fa-fuzzy e-closed set V' # 1y on (Y, Fy, Fa)
such that f(U) < V.

Proof. (1) = (2): Let U be a T;-fuzzy e-closed or Ta-fuzzy e-closed set on (X, 71, 72)
such that f(U) # 1ly. Since f is bijective and U*€ is a T1-fuzzy e-open or Ta-fuzzy e-
open set on (X, 71,72), f(U®) = (f(U))° # Oy. And, since f is somewhat pairwise
fuzzy irresolute e-open mapping, there exists an F;-fuzzy e-open or Fa-fuzzy e-open set
D # 0y on (Y, Fi, F2) such that D < f(U°¢) = (f(U))°. Consequently, f(U) < D¢ =
V # 1y and V is an F;-fuzzy e-closed or Fa-fuzzy e-closed set on (Y, Fi, F2).

(2) = (1): Let U be a T;-fuzzy e-open or Ta-fuzzy e-open set on (X, 71, T2) such that
f(U) # Oy. Then U€ is a T;-fuzzy e-closed or Ta-fuzzy e-closed set on (X, 71, 72) and
f(U®) # 1y. Hence there exists an F;-fuzzy e-closed or Fa-fuzzy e-closed set V' # 1y
on (Y, Fy, Fa) such that f(U€) < V. Since f is bijective, f(U¢) = (f(U))¢ < V. Hence
Ve < f(U) and V¢ # Oy is an JF;-fuzzy e-open or Fo-fuzzy e-open set on (Y, F1, Fa).
Therefore, f is somewhat pairwise fuzzy irresolute e-open.

O

Theorem 3.2. Let f : (X,71,72) — (Y, F1, F2) be a surjection. Then the following are
equivalent:

(1) f is somewhat pairwise fuzzy irresolute e-open.

(2) If V is a pairwise e-dense fuzzy set on (Y, Fy, F2), then f~1(V) is a pairwise e-dense
fuzzy seton (X, 71, T32).

Proof. (1) = (2): Let V be a pairwise e-dense fuzzy set on (Y, Fy, F2). Suppose f~1(V)
is not pairwise e-dense fuzzy set on (X, 71, 72). Then there exists a 7;-fuzzy e-closed or
Tz-fuzzy e-closed set U on (X, 71, 7z) such that f~*(V) < U < 1. Since f is some-
what pairwise fuzzy irreolute e-open and U€ is a 7;-fuzzy e-open or To-fuzzy e-open
set on (X, Ty, 7z), there exists an F;-fuzzy e-open or Fo-fuzzy e-open set D # Oy on
(Y, F1,Fz) such that D < f(IntU¢) < f(U®). Since f is surjective, D < f(U°) <
F(f~1(Ve)) = Ve. Thus there exists an F;-fuzzy e-closed or Fa-fuzzy e-closed set D¢
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on (Y, F1, F2) such that V' < D¢ < 1. This is a contradiction. Hence f~1(V) is pairwise
e-dense fuzzy set on (X, 71, 72).

(2) = (1): Let U be a T;-fuzzy open or Ta-fuzzy open set on (X, 71,72) and f(U) #
Oy . Suppose there exists no F1-fuzzy e-open or Fa-fuzzy e-open set V' # 0y on (Y, F1, F2)
such that V' < f(U). Then (f(U))° is an F;-fuzzy set or Fo-fuzzy set D on (Y, F, F2)
such that there exists no Fi-fuzzy e-closed or Fa-fuzzy e-closed set D on (Y, Fy, Fa)
with (f(U))® < D < 1. This means that (f(U))° is pairwise e-dense fuzzy set on
(Y, F1,F2) . Thus f=1((f(U))) is pairwise e-dense fuzzy set on (X,7;,72). But
FH(fU)°) = (fF7Yf(U)))¢ < U° < 1. This is a contradiction to the fact that
F7L(f(V))¢ is pairwise e-dense fuzzy set on (X, 77, T2). Hence there exists an F;-fuzzy
e-open or JFi-fuzzy e-open set V' # Oy on (Y, Fy, Fa) such that V' < f(U). Therefore, f
is somewhat pairwise fuzzy irresolute e-open. (|

4. CONCLUSIONS AND/OR DISCUSSIONS

Even though the concept of somewhat fuzzy continuous functions are not at all fuzzy
continuous functions , it has some interseting stuff to develope further. In this aspect
the somewhat fuzzy J-irresolute continuous and somewhat fuzzy e-irresolute continuous
mappings were investigated in [S] and [6] respectively. From these papers, we have de-
veloped and studied this research article in fuzzy bitopology as somewhat pairwise fuzzy
e-irresolute mappings;this paper only concerned with somewhat pairwise fuzzy e-irresolute
functions with some interesting properties.
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