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SOMEWHAT PAIRWISE FUZZY 6-IRRESOLUTE CONTINUOUS MAPPINGS
M. SANKARI AND A. SWAMINATHAN'

ABSTRACT. In the present article, the concepts of somewhat pairwise fuzzy ¢-
irresolute continuous mapping and somewhat pairwise fuzzy irresolute §-open
mapping have been introduced. Besides, some interesting properties of those
mappings are discussed.

1. INTRODUCTION

The concepts of fuzzy sets were introduced by Zadeh [6]. Chang [1] studied
the notion of fuzzy topology in 1968. Petricevic [2] introduced the concept of
fuzzy 6-open sets and fuzzy ¢-closed sets in fuzzy topological spaces. The no-
tion of fuzzy §-continuous functions fuzzy topological spaces was introduced by
Supriti Saha [3]. The concepts of somewhat fuzzy §-continuous functions and
somewhat fuzzy §-open functions are introduced and studied by Thangaraj and
Dinakaran in [5] and consequently the concepts of somewhat fuzzy §-irresolute
continuous mappings and somewhat fuzzy irresolute 5-open mappings were in-
troduced by Swaminathan and Balasubramaniyan in [4]. The purpose of this
paper is to introduce and study the concepts of somewhat pairwise fuzzy -
irresolute continuous mappings and somewhat pairwise fuzzy irresolute §-open
mappings on a fuzzy bitopological spaces and study some of their properties.

Lcorresponding author
2020 Mathematics Subject Classification. 54A40, 03E72.
Key words and phrases. somewhat pairwise fuzzy §-irresolute continuous mapping; somewhat

pairwise fuzzy irresolute §-open mapping.
9591



9592 M. SANKARI AND A. SWAMINATHAN
2. SOMEWHAT PAIRWISE FUZZY ¢-IRRESOLUTE CONTINUOUS MAPPINGS

In this section we introduce a somewhat pairwise fuzzy é-irresolute continu-
ous mapping.

Definition 2.1. Let f : (X,y1,y2) — (Y,n1,12) be a function from fts (X,y1,7,) to
another fts (Y,n,1n,). Then:

(1) f is called pairwise fuzzy §-continuous if f~'(B) is a y,-fuzzy 6-open or y,-
fuzzy 6-open set on (X, y1,7y,) for any n-fuzzy open or n,-fuzzy open set 8
on (Y,n1,1n2).

(ii) f is called pairwise fuzzy S-irresolute continuous if f~'(8) is a y,-fuzzy o-
open or y,-fuzzy -open set on (X, y1,v>) for any n,-fuzzy §-open or n,-fuzzy
o-open set B on (Y, n, n).

Definition 2.2. Let f : (X,y1,y2) — (Y,n1,1m2) be a function from fts (X,y1,7y,) to
another fts (Y,n,1n,). Then:

(i) f is called somewhat pairwise fuzzy 6-continuous if there exists a y;-fuzzy
d-open or y,-fuzzy §-open set a # Ox on (X,y1,7y») such that a < f~1(B) # Oy
for any n,-fuzzy open or n,-fuzzy open set B # Oy on (Y,n1,1m5) .

(i) f is called somewhat pairwise fuzzy §-irresolute continuous if there exists
a yi-fuzzy S-open or y,-fuzzy d-open set @ # Ox on (X,7y1,v2) such that
a < f~Y(B) # Ox for any n,-fuzzy 6-open or n,-fuzzy 5-open set 5 # Oy on
(Y, n1,m2).

From the definitions above, it is clear that every pairwise fuzzy é-irresolute
continuous mapping is a somewhat pairwise fuzzy §-irresolute continuous map-
ping. And every somewhat pairwise fuzzy §-irresolute continuous mapping is a
pairwise fuzzy §-continuous mapping. Also, every pairwise fuzzy ¢-continuous
mapping is a somewhat pairwise fuzzy §-continuous mapping from the above
definition. But the converses are not true in general as the following examples
show.

Example 1. Let a;, @, and a3 be fuzzy sets on X = {a,,by,c,} and let B,, 5, and

— — 03 0.3 0.3 — 07 0.7
ﬁ3 be ﬁlZZy setson Y = {xl,yl,zl}. Then ap = o + m + o Oy = m + m +
07

= 05 L 05 4 05 = 02 L 03, 02 — 08 L 07 , 08 = 05
01’03_01+b1+61 and’gl_X1+Y1+Zl”82_x1+y1+21’ﬁ3_X1+

52 + %2 are defined as follows: consider yi = {Ox, a1, 1x}, v2 = {Ox, 1,2, 1x},

m = {0y.B1, Iyl = {Oy,B1.B2.65. 1y}. Then (X,y1,v,) and (Y,n,1,) are fuzzy
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bitopologies and f : (X,y1,y2) — (Y,n1,m2) defined by f(a;) = y1, f(b1) = y,
f(c1) = y1. Then we have f~'(B)) = @y, a1 < f7'(B2) = @ and a; < f7'(B3) = aa.
Since a; is a y,-fuzzy 6-open set on (X,y1,y,), f is somewhat pairwise fuzzy -
irresolute continuous. But f~'(B83) = a3 is not a y,-fuzzy 6-open or y,-fuzzy 6-open
sets on (X,7y1,7y2). Hence f is not a pairwise fuzzy é-irresolute continuous mapping.

Example 2. Let a; and a; be fuzzy sets on X = {ay,by,c,} and let By, B, and B3

_ _ 04,04 04 o _ 05,05, 05
be fuzzy sets on Y = {x1,y1,z1}. Then a; = ottt = 2P+ and

Br= 45040 By = 2480493, By = 82482402 are defined as follows: Consider
y1 = {Ox, a1, 1x}, 2 = {Ox, @2, 1x} and 1 = {Oy,B1, 1y}, m2 = {Oy,B2, ly}. Then
(X, 1,72) and (Y, m1, 1) are fuzzy bitopologies and f : (X, y1,y2) — (Y.n1,1m) defined
by f(ay) = yi, f(by) = y1, f(c1) = y1. Then we have f~'(1) = Ox, f'(B,) = Ox and
F71(B3) = a, are y,-fuzzy 5-open sets on (X, vy, v,), f is pairwise fuzzy 6-continuous.
But for an n,-fuzzy 6-open set 8, # Oy on (Y,11,m2), f~'(82) = Ox. Hence f is not a

somewhat pairwise fuzzy é-irresolute continuous mapping.

Example 3. In Example 1, for an n,-fuzzy 6-open sets on (Y,n1,1), f~'(81) = a1,
a; < 1By = ax and a; < f1(B3) = as. Since a is a y,-fuzzy §-open set on
(X,y1,y2), [ is somewhat pairwise fuzzy 6-continuous. But f~'(o3) = a3 is not
a yi-fuzzy or y,-fuzzy 5-open set on (X,y,,y,). Hence f is not a pairwise fuzzy
o-continuous mapping.

Definition 2.3. A fuzzy set a on a fuzzy bitopological space (X,y1,vy,) is called
pairwise 6-dense fuzzy set if there exists no vy;-fuzzy 6-closed or y,-fuzzy 5-closed set
Bin (X,y1,y,) such that a < B < 1.

Theorem 2.1. Let f : (X,y1,y2) — (Y,n1,1m2) be a mapping. Then the following are
equivalent:
(1) f is somewhat pairwise fuzzy §-irresolute continuous.
(2) If B is an ny-fuzzy o-closed or mp-fuzzy 6-closed set of (Y,n1,1,) such that
fUB) # 1y, then there exists a y,-fuzzy o-closed or y,-fuzzy -closed set
a # 1y of (X,y1,7y») such that f~'(B) < a.
(3) If a is a pairwise §-dense fuzzy set on (X,7y1,y2), then f(@) is a pairwise
o-dense fuzzy set on (Y, 1y, 1n,).

Proof.
()= (2): Let B be an n;-fuzzy ¢-closed or n,-fuzzy 6-closed set on (Y, 7, 7,)
such that f~'(8) # 1x. Then g¢ is an n,-fuzzy §-open or n,-fuzzy s-open set
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on (Y,n1,m) and f1(B8°) = (f~'(B))° # Ox. Since f is somewhat pairwise fuzzy
d-irresolute continuous, there exists a y,-fuzzy §-open or vy,-fuzzy §-open set
A # 0x on (X, y1,y,) such that 1 < f71(8°). Let @ = A°. Then a # 1y is a y,-fuzzy
o-closed or y,-fuzzy s-closed set such that f'(8)=1- f1(B)<1-A1=A=a.

(2) = (3): Let @ be a pairwise §-dense fuzzy set on (X,7y;,Y,) and suppose
f(a) is not pairwise 5-dense fuzzy set on (Y, 7;,7,). Then there exists an n,-fuzzy
6-closed or n,-fuzzy §-closed set g on (Y,1;,7,) such that f(a) < B8 < 1. Since
B < 1and f7'(B) # 1y, there exists a y,-fuzzy §-closed or y,-fuzzy 5-closed set
8 # 1y such that & < f~!(f(@)) < f~'(8) < 6. This contradicts the assumption that
a is a pairwise §-dense fuzzy set on (X, y;,v,). Hence f(«) is a pairwise §-dense
fuzzy set on (Y, 71, m2).

(3) = (1): Let B # Oy be an n;-fuzzy §-open or n,-fuzzy é-open set on (Y, 171, 17,)
and let f~1(8) # Ox. Suppose that there exists no y,-fuzzy é-open or y,-fuzzy
s-open set a # Oy on (X, 7y, y,) such that @ < f~!(8). Then (f~'(B))° is a y,-fuzzy
set or y,-fuzzy set on (X, y1,y») such that there is no y,-fuzzy é-closed or y,-fuzzy
o-closed set 6 on (X, y;,7y,) with (f7'(8))° < 6 < 1. In fact, if there exists a y,-fuzzy
§-open or y,-fuzzy 5-open set 6¢ such that 6° < f~'(8), then it is a contradiction.
So (f1(B)) is a pairwise ¢-dense fuzzy set on (X,y;,¥,). Then f((f~'(B))) is a
pairwise §-dense fuzzy set on (Y,5,,1,). But £f((f~'(B)°) = f(f71(B%)) # p° < 1.
This is a contradiction to the fact that f((f~(8))) is pairwise 6-dense fuzzy set
on (Y, n,1,). Hence there exists a y,-fuzzy 6-open or y,-fuzzy §-open set @ # Oy
on (X,y,v,) such that @ < f~!(8). Consequently, f is somewhat pairwise fuzzy
d-irresolute continuous. O

Theorem 2.2. Let (X1, y1,7y2), (Xa, w1, ws), (Y1,m1,m2), (Y2, 071,02) be fuzzy bitopo-
logical spaces. Let (X1,7%1,7Y>) be product related to (X, w, w,) and let (Yy,n1,1,) be
product related to (Y2, 01, 02). If fi : (X1, ¥1,72) = (Yi,mi,m2) and f @ (X, w1, w2) —
(Y5, 01, 0%) is a somewhat pairwise fuzzy 6-irresolute continuous mappings, then
the product fi X f, : (X1,71,72) X (X2, w1, w2) — (Y1,11,m2) X (Y, 01,07) is also
somewhat pairwise fuzzy é-irresolute continuous.

Proof. Let A = \/(a; X f3;) be n;-fuzzy §-open or o ;-fuzzy §-open set on (Y4, 11, 172) X
i.j

(Y, 01,07) whére @; # Oy, is n;-fuzzy 6-open set and 8; # Oy, is o -fuzzy §-open set
on (Y1,11,12) and (Ya, oy, 073) respectively. Then (fixf)~'(1) = V (f; (@)xf5 ' (B))-
L]
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Since f; is somewhat pairwise fuzzy d-irresolute continuous, there exists a 7y;-
fuzzy -open or y,-fuzzy é-open set §; # Ox, such that §; < f7'(a;) # Ox,. And,
since f, is somewhat pairwise fuzzy §-irresolute continuous, there exists a w-
fuzzy §-open or w,-fuzzy §-open set «; # Oy, such that @; < f;'(3;) # Ox,. Now
S xa; < fil(a) x f51(B) = (fi X fo)" (@ x B;) and 6; X a; # Ox,xx, is a 6,-fuzzy &-
open or ,Bj—fuzzy o-open set on (X1, y1,72) X (X2, w, w,). Hence \/(6,- X aj) # Ox,xx,
is a y;-fuzzy §-open or w;-fuzzy é-open set on (Xi,yi,y2) X (Xz,,iul, w,) such that

VS x @) < VU @) X £718) = (i x ) (Vi@ X B) = (fi X 27 (D) # O
L] L] L]

Therefore, f; X f, is somewhat pairwise fuzzy é-irresolute continuous. O

Theorem 2.3. Let f : (X,y1,y2) — (Y,ni,1m,) be a mapping. If the graph g :
X, v1,72) = (X,v1,72) X (Y,n1,m2) of f is a somewhat pairwise fuzzy §-irresolute
continuous mapping, then f is also somewhat pairwise fuzzy 6-irresolute continu-
ous.

Proof. Let B be an n;-fuzzy 6-open or n,-fuzzy §-open set on (Y,n,7,). Then
1B =1 A f74(B) = g7'(1 x B). Since g is somewhat pairwise fuzzy §-irresolute
continuous and 1 x 8 is a y,-fuzzy 6-open or n;-fuzzy é-open set on (X, y,y2) X
(Y,n1,1m2), there exists a y,-fuzzy §-open or y,-fuzzy §-open set @ # Ox on (X, y1,y2)
such that @ < g7'(1 x 8) = f~1(B) # 0x. Therefore, f is somewhat pairwise fuzzy
6-irresolute continuous. O

3. SOMEWHAT PAIRWISE FUZZY IRRESOLUTE 6-OPEN MAPPINGS

In this section, we introduce a somewhat pairwise fuzzy irresolute §-open
mapping and we characterize a somewhat pairwise fuzzy irresolute §-open map-

ping.

Definition 3.1. A mapping f : (X,y1,v2) — (Y.n,1m) is called pairwise fuzzy
d-open if f(a) is an n-fuzzy 6-open or n,-fuzzy §-open set on (Y,ny,1,) for any
v1-fuzzy open or y,-fuzzy open set a on (X, y1,v2).

Definition 3.2. A mapping f : (X,y1,y2) — (Y,n1,1,) is called somewhat pairwise
fuzzy 6-open if there exists an n,-fuzzy 6-open or n,-fuzzy 6-open set 5 # Oy on
(Y,m1,m) such that B < f(a) # Oy for any y,-fuzzy open or vy,-fuzzy open set a on
(X’ Y1, 72)
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Definition 3.3. A mapping f : (X,v1,y2) = (Y,n1,1,) is called somewhat pairwise
fuzzy irresolute 5-open if there exists an n;-fuzzy 6-open or n,-fuzzy 6-open set
B # Oy on (Y,ny,m,) such that B < f(@) # Oy for any y,-fuzzy 6-open or y,-fuzzy
o-open set a # Ox on (X, y1,¥2).

Theorem 3.1. Let f : (X,y1,y2) — (Y,n1,12) be a bijection. Then the following are
equivalent:
(1) f is somewhat pairwise fuzzy irresolute §-open.
(2) If a is a y,-fuzzy 6-closed or y,-fuzzy o-closed set on (X,v1,v,) such that
f(a@) # 1y, then there exists an n-fuzzy 6-closed or n,-fuzzy §-closed set
B # 1y on (Y,n1,1n,) such that f(a) < B.

Proof.

(1) = (2): Let a be a y,-fuzzy ¢-closed or y,-fuzzy 6-closed set on (X, y1,7y2)
such that f(@) # ly. Since f is bijective and o° is a y;-fuzzy §-open or ;-
fuzzy 6-open set on (X, y,y,2), f(a°) = (f(@))° # Oy. And, since f is somewhat
pairwise fuzzy irresolute §-open mapping, there exists an n,-fuzzy 6-open or 7,-
fuzzy 5-open set § # Oy on (Y,n,1,) such that § < f(a“) = (f(a))‘. Consequently,
fl@) < 6° = B # 1y and B is an n,-fuzzy §-closed or n,-fuzzy §-closed set on
(Y, 1, 1m2).

(2) = (1): Let a be a y,-fuzzy §-open or y,-fuzzy §-open set on (X, ¥, y») such
that f(@) # Oy. Then a¢ is a y,-fuzzy 6-closed or y,-fuzzy §-closed set on (X, y1, y,)
and f(a°) # ly. Hence there exists an n,-fuzzy §-closed or n,-fuzzy J-closed set
B # 1y on (Y,n1,1m,) such that f(a“) < B. Since f is bijective, f(a°) = (f(@))° < .
Hence B° < f(@) and B¢ # Oy is an n,-fuzzy §-open or n,-fuzzy §-open set on
(Y,n1,m2). Therefore, f is somewhat pairwise fuzzy irresolute §-open. O

Theorem 3.2. Let f : (X,y1,y,) — (Y,n1,1m,) be a surjection. Then the following
are equivalent:

(1) f is somewhat pairwise fuzzy irresolute 5-open.
(2) If B is a pairwise 5-dense fuzzy set on (Y,n,,1,), then f~1(B) is a pairwise
o-dense fuzzy set on (X, y1, ).

Proof (1) = (2): Let B be a pairwise §-dense fuzzy set on (Y,n,,1,). Suppose
f71(B) is not pairwise 6-dense fuzzy set on (X, y;,y,). Then there exists a y,-fuzzy
s-closed or y,-fuzzy §-closed set a on (X, y,,y,) such that f~'(8) < @ < 1. Since
f is somewhat pairwise fuzzy irresolute §-open and «* is a y,-fuzzy §-open or
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v»-fuzzy §-open set on (X, yi,7y,), there exists an n;-fuzzy §-open or n,-fuzzy 6-
open set 6 # Oy on (Y,7,1,) such that § < f(Inta) < f(a“). Since f is surjective,
5 < f(a°) < f(f~'(B°)) = p°. Thus there exists an 5,-fuzzy é-closed or n,-fuzzy
6-closed set 6 on (Y,n;,n,) such that 8 < ¢° < 1. This is a contradiction. Hence
f71(p) is pairwise §-dense fuzzy set on (X, 7y, v2).

(2) = (1): Let a be a y,-fuzzy open or y,-fuzzy open set on (X,y;,y,) and
f(@) # 0y. Suppose there exists no n;-fuzzy §-open or n,-fuzzy §-open set 8 # Oy
on (Y,n1,m,) such that 8 < f(a). Then (f(a))° is an n;-fuzzy set or n,-fuzzy set
6 on (Y,7n1,m) such that there exists no n;-fuzzy é-closed or n,-fuzzy é6-closed
set 6 on (Y,n,1,) with (f(a))° < 6 < 1. This means that (f(a))° is pairwise -
dense fuzzy set on (Y,n,,7,) . Thus f~1((f(a))°) is pairwise §-dense fuzzy set on
X, y1,72). But fF U ((f(@)°) = (f1(f(a)) < a° < 1. This is a contradiction to the
fact that f~'(f(B))° is pairwise §-dense fuzzy set on (X, y,,y,). Hence there exists
an n-fuzzy §-open or n,-fuzzy §-open set 8 # Oy on (Y,n;,1,) such that 8 < f(a).
Therefore, f is somewhat pairwise fuzzy irresolute §-open. O
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