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ABSTRACT. In this paper the concepts of soft fuzzy quasi uniform space
and soft fuzzy quasi uniform topological space are introduced. Somewhat
pairwise soft fuzzy quasi uniform C-continuous function, somewhat pair-
wise soft fuzzy quasi uniform almost C-open function, pairwise soft fuzzy
quasi uniform D*-space, pairwise soft fuzzy quasi uniform Dc-space are
introduced. In this connection, several properties are discussed. Interrela-
tions among the continuity are established with counter examples.
Moreover, constructing the continuous function by several methods is used
in Analysis. Among which some generalize to arbitrary topological space
and a few others do not. In particular, for any continuous function, ex-
panding the domain in general topology as well as fuzzy topology is invalid
whereas it is true in this paper due to the nature of the peculiar set, ” C-
open set”, which was introduced by E.Hatir, T. Noiri and S. Yuksel.
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1. INTRODUCTION

Ziheadeh [12] introduced the fundamental concepts of fuzzy sets in his classi-
cal paper. Fuzzy sets have applications in many fields such as information [§] and
control [9]. In mathematics, topology provided the most natural framework for the
concepts of fuzzy sets to flourish. Chang [2] introduced and developed the concept of
fuzzy topological spaces. The notion of C-set in general topology was introduced by
E.Hatir, T.Noiri and S.Yuksel [4]. E.Roja, M.K.Uma, G.Balasubramanian [10] in-
troduced the concept of fuzzy C-set. Bruce Hutton [5] introduced the new structure,
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called fuzzy quasi uniformity. The concept of soft fuzzy topological space is intro-
duced by Yogalakshmi.T., Roja.E., Uma.M.K. [11]. The idea of somewhat continuity
was introduced and studied by Karl.R.Gentry, Hughes.B.Hoyle [3] in classical sense.
In 1989, Kandil [6] introduced the concept of fuzzy bitopological spaces. Azad. K.K.
[1] introduced and discussed about the fuzzy almost continuous function.

In this paper, soft fuzzy quasi uniform space and the soft fuzzy quasi uniform
topology 7y, generated by the uniformity is introduced. Somewhat pairwise soft
fuzzy quasi uniform C-continuous function, somewhat pairwise soft fuzzy quasi uni-
form almost C-open function, pairwise soft fuzzy quasi uniform D*-space, pairwise
soft fuzzy quasi uniform D¢-space are introduced. Several characterization are dis-
cussed. Interrelations among the continuity are studied with counter examples.

2. PRELIMINARIES

Definition 2.1 ([I1]). Let X be a set, u be a fuzzy subset of X and M C X. Then,
the pair (u, M) is called a soft fuzzy set of X. The set of all soft fuzzy subsets of
X is denoted by SF(X).

Definition 2.2 ([11]). The relation C on SF(X) is given by (4, M) C (\,N) <
u(z) < A(z),Voee X and M C N.

Definition 2.3 ([11]). For (u, M) € SF(X), the soft fuzzy set (u, M) = (1 —
w, X|M) is called the complement of (u, M).

Definition 2.4 ([11]). A subset 7 C SF(X) is called a soft fuzzy topology on X
if

(1) (0,¢) and (1,X) € 7.

(2) (pg, Mj) € 7, j=1,2,3,..n = 1}y (u;, M) € 7.

(3) (uj, Mj) € 7.j € J= Ujes(u;, M) €.
Then, the elements of 7 are called soft fuzzy open sets, and those of 7 = {(y, M) :
(11, M) € 7} are the soft fuzzy closed sets.

If 7 is a SF-topology on X, then, the ordered pair (X, 7) is called as a soft fuzzy

topological space(in short, SFTS).

Definition 2.5 ([11]). Let v : X — Y be a function. If (A, N) is a soft fuzzy set in
Y, then its pre-image under 1 , denoted )~ (A, N) is defined as,

P (A N) = (Ao, (N))
where, " (N) ={z € X : ¢¥(x) =y, fory € N}.
Definition 2.6 ([11]). Let ¢ : X — Y be a function. If (u, M) is a soft fuzzy set in
X, then its image under ¥ , denoted ¥~ (u, M) is defined as,

7 (1, M) = (v, K)
where, y(y) = ¢~ () (y) = sup{p(z) : 2 € ™ (y)}
K={¢y " (z): 2 € M}.
Definition 2.7 ([11]). Let (X,7) be a SFTS. A soft fuzzy set (A, N) is said to be
soft fuzzy a*-open , if int(\, N) = int(cl(int(\, N))).
Definition 2.8 ([11]). Let (X, 7) be a SFTS. A soft fuzzy set (A, N) is said to be
soft fuzzy C-open , if
386
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(A N)=(p, M) 1 (7, K)
where, (1, M) is a soft fuzzy open set and (v, K) is a soft fuzzy a*-open set.

The complement of soft fuzzy C-open set ( in short. SFcOS) is called as a soft
fuzzy C-closed set. ( in short.SFcCS )

Definition 2.9 ([1]). Let (X, 7) and (Y, 0) be any two fuzzy topological spaces. A
function f: X — Y is a fuzzy almost continuous function if the inverse image
of each fuzzy regular open set in Y is a fuzzy open set in X.

3. SOFT FUZZY QUASI UNIFORM TOPOLOGICAL SPACE

Let D denote the family of all functions f: SF(X) — SF(X) with the following
properties

(1) £(0,6) = (0,9).
(2) {1, M) C (s, M), for every (1, M) € SF(X).

Definition 3.1. A soft fuzzy quasi uniformity on X is a subcollection U4 C D
satisfying the following axioms

(i) f feld, fCgand g € D, then g €Y.

(ii) If f1, fo € U, then there exists g € U such that g C f1 M fo.

(iii) For every f € U, there exists g € U such that go g C f.

Then, the pair (X,U) is called soft fuzzy quasi uniform space.

Definition 3.2. Let (X,U) be a soft fuzzy quasi uniform space. The operator
Int: SF(X) — SF(X) defined by

Int(u, M) =U{(\,N) € SF(X) : f(\,N) C (u, M)for somef € U}.

Definition 3.3. Let (X,U) be a soft fuzzy quasi uniform space. Then,

= {(. M) € SF(X) : Int(u, M) = (1, M)}
is said to be the soft fuzzy quasi uniform topology, which is generated by &/. The
ordered pair (X, 1) is called as a soft fuzzy quasi uniform topological space.

The members of 73, are called soft fuzzy quasi U/-open set. The complement of
a soft fuzzy quasi U-open set is soft fuzzy quasi U-closed.

Definition 3.4. Let (X, 1) be a soft fuzzy quasi uniform topological space. Then,
the soft fuzzy quasi U-interior of a soft fuzzy set (A, N) in (X, ) is defined as
follows

inty (A, N) = L{(u, M) : (u, M) T (A\,N) and (p, M) is soft fuzzy quasi U-open
set }
The soft fuzzy quasi U-closure of a soft fuzzy set (A, N) in (X, 74) is defined as
follows

cy(NN) ={(p, M) : (p, M) 3 (A, N) and (p, M) is soft fuzzy quasi U-closed
set }.

Definition 3.5. A soft fuzzy set (A, N) in (X, 7/) is said to be a soft fuzzy quasi
regular U-open set, if inty (cly (A, N)) = (A, N).
The complement of soft fuzzy quasi regular U-open set is soft fuzzy quasi reg-
ular U-closed set.
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Definition 3.6. A soft fuzzy set (A\,N) in (X, 7y) is called a soft fuzzy quasi
uniform dense set if there exists no soft fuzzy quasi U-closed set, (i, M) such that
(A N) T (p, M) E (1, X).

Definition 3.7. Let (X, 1) be a soft fuzzy quasi uniform topological space. A soft
fuzzy set (A, N) is said to be soft fuzzy quasi o* U-open set , if inty (A, N) =
intu (Clu (intu()\, N)))

Definition 3.8. Let (X, 74) be a soft fuzzy quasi uniform topological space. A soft
fuzzy set (A, N) is said to be soft fuzzy C-quasi U-open set , if

()\,N):(,[L,M) n (77K)

where, (u, M) is a soft fuzzy quasi U-open set and (v, K) is a soft fuzzy quasi o*
U-open set.

The complement of soft fuzzy C-quasi U-open set is called as a soft fuzzy C-
quasi U-closed set.

Definition 3.9. Let (X, 1) be a soft fuzzy quasi uniform topological space. Let
(A, N) be a soft fuzzy set in (X, 7). Then, the soft fuzzy C-quasi U-interior
and soft fuzzy C-quasi U-closure of (\, N) are defined respectively as

C-inty (A, N) = U{(u, M) : (u, M) is soft fuzzy C-quasi U-open set and
(n, M) C (A, N)}

C-cly(A,N) =1{(7,K) : (v, K) is soft fuzzy C-quasi U-closed set and
(7, K) 2 (A, N)}

Definition 3.10. A soft fuzzy set (A, N) in (X, 7, T, ) is said to be a soft fuzzy
C-quasi regular U-open set, if C-inty (C-cly(A\,N)) = (A, N).

The complement of soft fuzzy C-quasi regular U-open set is soft fuzzy C-quasi
regular /-closed set.

4. SOMEWHAT PAIRWISE SOFT FUZZY QUASI UNIFORM C-CONTINUOUS FUNCTION

Definition 4.1. A soft fuzzy quasi uniform bitopological space is a 3-tuple
(X, 7wy, Tu, ), where X is a set , 7y, , Ty, are any two soft fuzzy quasi uniform topolo-
gies on X.

Definition 4.2. Let (X, 7y, ,74,) and (Y, 7y,, 7y,) be any two soft fuzzy quasi uni-
form bitopological spaces. A function ¢ : (X, 174, 704) — (Y, 7,,7,) is pairwise
soft fuzzy quasi uniform continuous (almost continuous) function, if for
each soft fuzzy quasi Vi-open (regular Vi-open) set or soft fuzzy quasi Vs-open (reg-
ular Va-open) set (A, N) in (Y, 7y, 7y,), the inverse image ¢ (A, N) is a soft fuzzy
quasi Ui-open set or soft fuzzy quasi Us-open set in (X, 74, , T, )-

Definition 4.3. Let (X, 7y, ,74,) and (Y, 7y,, 7y,) be any two soft fuzzy quasi uni-
form bitopological spaces. Then, ¢ : X — Y is said to be a pairwise soft fuzzy
quasi uniform almost open function, if (A, N) is soft fuzzy quasi regular U;-
open set or soft fuzzy quasi regular Us-open set in (X, 74,, 74, ), ¥~ (A, N) is a soft
fuzzy quasi Vi-open set or soft fuzzy quasi Vs-open set.
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Remark 4.4. If a function ¥ : X — Y is both pairwise soft fuzzy quasi uniform
almost open function and pairwise soft fuzzy quasi uniform almost continuous func-
tion, then the inverse image ¥ (A, N) of each soft fuzzy quasi regular V; /Vs-open
set (A, N) of Y is a soft fuzzy quasi regular U /Us-open set in X.

Proof. Proof is analogous to Theorem. 3.5 in [7]. O

Proposition 4.5. Let (X, 7y, ,7u,) be any soft fuzzy quasi uniform bitopological
space. For each soft fuzzy set (A, N),

(1) C-intul/zh((l,X) - ()‘7 N)) = (17X) - C’CZU1/U2 (Aa N)
(2) C-clyy ju, (1, X) = (A, N)) = (1, X) = C-intyy, ju, (A, N)
Proof. Proof is obvious. O

Definition 4.6. Let (X, 7y,,7,) and (Y, 7y, Ty,) be any two soft fuzzy quasi uni-
form bitopological spaces. A function ¢ : (X, 7y, 74,) — (Y, 7y,,71,) is pairwise
soft fuzzy quasi uniform C-continuous function, if for each soft fuzzy quasi
V;-open set or soft fuzzy quasi Va-open set (A, N) in (Y, 7, , 7y,), the inverse image
(AN N) is a soft fuzzy C-quasi Uj-open set or soft fuzzy C-quasi Us-open set in
(X7 Tuhr TUQ)'

Definition 4.7. Let (X, 7y, ,74,) and (Y, 7y,, 7y,) be any two soft fuzzy quasi uni-
form bitopological spaces. A function ¥ : (X, 7y, , 74,) — (Y, 7v,, Ty, ) is somewhat
pairwise soft fuzzy quasi uniform C-continuous function, if (A, N) is soft
fuzzy quasi V;-open set or soft fuzzy quasi Va-open set and ¢~ (A, N) # (0, ¢), then
there exists a soft fuzzy C-quasi U;-open set or soft fuzzy C-quasi Us-open set, (u, M)
such that (pu, M) # (0,¢) and (u, M) T = (A, N).

It is clear from the definition, that every pairwise soft fuzzy quasi uniform C-
continuous function is somewhat pairwise soft fuzzy quasi uniform C-continuous,
but the converse need not be true as shown in the following example.

Example 4.8. Let X = {a,b,c} and Y = {p,q,r}. Let N, My, M5 be the subsets
of X. Let D; denote the family of functions f1, fa, f3 : SF(X) — SF(X) be defined
as follows

f1()\,N):{ 0,¢), if (\,N)=(0,0¢)

(1,X), otherwise
(0,9), if (A, N) = (0,9)
f2(>‘7N) = (,uhMl)a lf(03¢) 7é (>\3N) C (:UleMl)
(1, X), otherwise
(0,9), if (A\,N)=1(0,9)
f3(>\aN) = (M27M2)a lf(07¢) 7é (/\aN> E (M27M2)
(1,X), otherwise

where (p1, M7) and (pe, Ms) are defined as follows
pi(a) =0 p1(b) =0 ui(e) =1 M, = {a,b}
p2(a) =0 p2(b) =0 p2(c) =1 M, = {b}
389



T. Yogalakshmi et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 3, 385-399

Let Uy, Us be the subcollection of D;. Now, (X,U;) and (X,Us) form the soft fuzzy
quasi uniform space. Then,

Tu, = {(0> ¢)7 (17 X)v (/1'17 Ml)}

vy = {(0,9), (1, X), (2, M2)}
are the soft fuzzy quasi uniform topologies, which are generated by U; and Us. Thus,
(X, 71, , Tu, ) is a soft fuzzy quasi uniform bitopological space.

Let M, K be the subset of Y. Let Do denote the family of functions g, g2 : SF(Y) —
SF(Y) be defined as follows

g1(p, M) :{ E(l),cb)),’ it (u, M) = (0, 6)

otherwise

(O’¢)v if (:u7M) = (O’(b)
g2(pu, M) = (v, K), if(0,0) # (u, M) E (v, K)
(1, X), otherwise
where (y, K) is defined as follows
Y(a) =0 Y(b) =1 Y(e) =1 K ={p}

Let V1, Vs be the subcollection of Dy. Now, (X, V;) and (X, Vs) form the soft fuzzy
quasi uniform space. Then,

™V, = {(07 d))a (17 X)}
Ty, = {(07 ¢)7 (17 X)7 (77 K)}
are the soft fuzzy quasi uniform topologies, which are generated by V; and V,. Thus,

(Y, 1y, ,Tv,) is a soft fuzzy quasi uniform bitopological space.
Let ¢ : (X, 704y, Tt,) — (Y, 7y, , Tv,) be defined as

P(a) =p P(b) =p ble)=r
Let L C X and ¢ : X — [0,1] be defined as
6(a)=0 5b)=0 d(c) =0.5 L ={a}

Now, (4, L) is a soft fuzzy C-quasi U; /Us-open set, which is coarser than ¢ (v, K).
Thus, ¢ is somewhat pairwise soft fuzzy quasi uniform C-continuous func-
tion but not pairwise soft fuzzy quasi uniform C-continuous function.

Definition 4.9. A soft fuzzy set (A, N) in (X, 7y, Ty,) is called a pairwise soft
fuzzy quasi uniform C-dense set if there exists no soft fuzzy C-quasi U;-closed
set and soft fuzzy C-quasi Us-closed set, (u, M) such that (A, N) C (u, M) C (1, X).

Proposition 4.10. Let (X, 7y, ,7u,) and (Y, 7y, Ty,) be any two soft fuzzy quasi
uniform bitopological spaces. Let 1 : X — Y be a surjective function. Then, the
following are equivalent:
(i) ¥ is somewhat pairwise soft fuzzy quasi uniform C-continuous function.
(i) If (A, N) is soft fuzzy quasi Vy-closed set or soft fuzzy quasi Va-closed set such
that v~ (A, N) # (1,X), then there exists a proper soft fuzzy C-quasi Uy-closed set
or a soft fuzzy C-quasi Us-closed set (p, M) such that (u, M) 3 ¢~ (A, N).
(iii) If (A, N) is a pairwise soft fuzzy quasi uniform C-dense set, then Y= (\,N) is
a pairwise soft fuzzy quasi uniform dense set in (Y, 7y, Ty,).
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Proof. Proof is obvious O

Notation: Let A C X and (A, N) be any soft fuzzy set of X. Then, (A, N)|A =
(MA,NNA).

The following Proposition exhibits how the nature of the peculiar set, ” C-set”
plays a vital role in it.

Proposition 4.11. Let (X, 7y, ,7u,) and (Y, 1y, ,Ty,) be any two soft fuzzy quasi
uniform bitopological spaces. Let b : X — Y be a somewhat pairwise soft fuzzy
quasi uniform C-continuous function. Let A C X be such that (14, A) N (u, M) #
(0,9), for all non-zero soft fuzzy C-quasi Uy-open set or soft fuzzy C-quasi Us-open
set (u, M) # (0,¢). Let 14,|A and 7y,|A be the induced soft fuzzy quasi uniform
topological spaces on A. Then ¥|A : (A, 7y, |A, T, |A) — (Y, 7y, , Ty,) is somewhat
pairwise soft fuzzy quasi uniform C-continuous.

Proof. Let (A, N) be a soft fuzzy quasi Vi-open set or soft fuzzy quasi Vs-open set
such that ¢~ (X, N) # (0, ¢). Since v is somewhat pairwise soft fuzzy quasi uniform
C-continuous, there exists a soft fuzzy C-quasi U;-open set or soft fuzzy C-quasi Us-
open set (u, M) # (0, ¢) and (p, M) T ¢ (A, N). Now, clearly (u, M)|A is soft fuzzy
C-quasi U;-open set or soft fuzzy C-quasi Us-open set on A and (u, M)|A # (0, ¢).
Also,

(W[A)T (A N) = (Ao (4]4), (Y[A)7(N))
= (Ao, (N))
= ¢ (A\,N)

Hence, (A, N) # (0, ) and ¢~ (A, N) 3 (1, M) = (s, M)|A.

Assume that 1|A is a somewhat pairwise soft fuzzy quasi uniform C-continuous
function. It must be shown that, 1 is a somewhat pairwise soft fuzzy C-continuous
function. Let (A, N) be a soft fuzzy quasi V1 /Va-open set such that (¢|A)" (A, N) #
(0,¢) in (Y, 7y, ,Tv,). From the hypothesis, there exists a soft fuzzy C-quasi Uy /Us-
open set, (u, M) # (0,¢) on A in X such that (u, M) C (¥]A)~ (N, N).

Define v : X — I as follows:

[ ), we4

v(z) = { 0, otherwise
and K be any subset of X. Clearly, (v,K)|A = (u, M) is a soft fuzzy C-quasi
U, /Us-open set. Now, (v, K) is also a soft fuzzy C-quasi U; /Us-open set such that
(v, K) C ¢ (XA, N). This implies that, v is a somewhat pairwise soft fuzzy quasi
uniform C-continuous function. O

5. SOMEWHAT PAIRWISE SOFT FUZZY QUASI UNIFORM ALMOST C-CONTINUOUS
FUNCTION

Definition 5.1. Let (X, 7y, 7u,) and (Y, 7y, Ty,) be any two soft fuzzy quasi uni-
form bitopological spaces. A function ¢ : X — Y is pairwise soft fuzzy quasi
uniform almost C-continuous function if the inverse image of each soft fuzzy
quasi regular V; /Vs-open set in (Y, 7y, ,7y,) is a soft fuzzy C-quasi U /Us-open set
in (X7TZ/{177—Z/{2)-
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Proposition 5.2. Fvery pairwise soft fuzzy quasi uniform C-continuous function is
pairwise soft fuzzy quasi uniform almost C-continuous function.

Proof. Proof is obvious. O

The converse of the above property need not be true which is shown in the fol-
lowing example.

Example 5.3. Let X = {a,b,c} and Y = {p,q,r}. Let N, My, M5 be the subset of
X. Let D; denote the family of functions fi, fa, f3 : SF(X) — SF(X) be defined

as follows
_ (Oa ¢)7 lf(/\’ N) = (07 ¢)
h(AN) = { (1, X), otherwise
(07¢)’ if O‘aN> = (Oa(b)
f2(>‘7N) = (vaMl)a lf(O,d)) 7é (/\vN) C (,U'laMl)
(1,X), otherwise
(07¢)’ if (/\aN) = (0’¢)
f3<>‘aN) = (,U27M2)a 1f(0,¢) 7é (>‘5N) C (/JJ27M2)
(1, X), otherwise
where (p1, M1) and (usg, Mz) are defined as follows
pi(a) =1 p1(b) =0 ui(e) =1 M, = {a,b}
pz(a) =1 p2(b) =1 p2(c) =0 Ms = {a}

Let Uy, Us be the subcollection of D;. Now, (X,U;) and (X,Us) form the soft fuzzy
quasi uniform space. Then,

Tu, = {(07 ¢)7 (17 X)7 (Mh Ml)}

Tuy = {(07 ¢)7 (la X)) (/’[’27 MQ)}
are the soft fuzzy quasi uniform topologies, which are generated by U; and Us. Thus,
(X, 7, , T, ) is a soft fuzzy quasi uniform bitopological space.
Let M, Ky, Ko, K3 be the subset of Y. Let Dy denote the family of functions
91,92, 93,94 : SF(Y) — SF(Y) be defined as follows

glw,M):{ (0,9), if (1, M) = (0,6)

(1, X), otherwise
(0,9), if (u, M) = (0,9)
92(:[1’7M>: (715K1)7 lf(0a¢)7é(u7M) E(’YMKl)
(1, X), otherwise
(0,9), if (u, M) = (0,9)
g3(/~L7M) = (723K2)7 lf(Ov(b) 7& (lu‘vM) L (727K2)
(1,X), otherwise
(0,9), if (u, M) = (0,9)
ga(p, M) = S (73, K3), if(0,¢) # (1, M) E (73, K3)
(1, X), otherwise
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where (v;, K;) for i=1,2,3 are defined as follows:
7(a) =1 71(b) =0 71(c) =0 Ky = {p}
Y2(a) =1 72(b) =0 Y2(c) =1 = {p}
Y3(a) =0 73(b) =1 Y3(c) =1 Kz ={q,r}

Let V1, Vs, be the subcollection of Ds. Now, (X, V) and (X, Vs) form the soft fuzzy
quasi uniform space. Then,

Vi — {(07¢)’ (LX)}
Vo — {(07 ¢)7 (13 X)? (’Ylv K1)7 (’727K2)7 (737K3)}

are the soft fuzzy quasi uniform topologies, which are generated by V; and V5. Thus,
(Y, vy, Tv,) is a soft fuzzy quasi uniform bitopological space.
Let ¢ : (X, 724, Tuy) — (Y, 7y, Tv,) be defined as

Y(a) =p Y(b) =p Y(e)=r

Thus, 1 is pairwise soft fuzzy quasi uniform almost C-continuous function
but not pairwise soft fuzzy quasi uniform C-continuous function.

Proposition 5.4. Suppose (X, 1u4,, Tu,) and (Y, 1y, Ty,) be any two soft fuzzy quasi
uniform bitopological spaces. Let ¢ : X — Y be a function. Then, the following
conditions are equivalent.

(i) ¢ is pairwise soft fuzzy quasi uniform almost C-continuous function.

(i) 4 (A, N) © Cinigg, sty (1 (imtys, (clys (A, N)))) or
(A N) EC—inty, ju, (Y™ (inty,(cly, (A, N)))) for each soft fuzzy quasi
Vi -open set or soft fuzzy quasi Va-open set (A, N) in (Y, Ty, Ty,).

i) el ugy (6 (v, (it (1, M)))) © 9 (s, M) or
C-cluy, ju, (0 (cly, (inty, (1, M)))) © = (u, M) , for each soft fuzzy quasi
V1 -closed set or soft fuzzy quasi Va-closed set (u, M) in (Y, 1y, Ty,)-

(iv) Y= (A\, N) is a soft fuzzy C-quasi Uy -closed set or C-quasi Us-closed set, for
each soft fuzzy quasi regular V1 [Va-closed set (A, N) in (Y, Ty, ,7v,).

Proof. Proof is obvious. O

Definition 5.5. A soft fuzzy set (A, N) in (X, 7y, 7y,) is called a pairwise soft
fuzzy quasi uniform dense* set if there exists no soft fuzzy quasi U;-clopen set
and soft fuzzy quasi Us-clopen set, (u, M) such that (A, N) C (u, M) C (1, X).

Definition 5.6. Let (X, 7y, 7y,) and (Y, 7y, Ty,) be any two soft fuzzy quasi uni-
form bitopological spaces. A function ¥ : (X, 7y, , 74,) — (Y, 7y, Ty, ) is somewhat
pairwise soft fuzzy quasi uniform almost C-continuous function, if (A, N)
is soft fuzzy quasi regular Vi-open set or soft fuzzy quasi regular Vs-open set and
P (N N) # (0,¢), then there exists a soft fuzzy C-quasi U;-open set or soft fuzzy
C-quasi Us-open set (p, M) such that (u, M) # (0,¢) and (u, M) C (A, N).

It is clear from the definition, that every pairwise soft fuzzy quasi uniform al-
most C-continuous function is somewhat pairwise soft fuzzy quasi uniform almost
C-continuous , but the converse need not be true as shown in the following example.
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Example 5.7. Let X = {a,b,c} and Y = {p,q,r}. Let N, My, M5 be the subset of
X. Let D; denote the family of functions fi, fa, f3 : SF(X) — SF(X) be defined

as follows
(Oad))? if (/\7N) = (07¢)
h(AN) = { (1,X), otherwise
(0,9), if (A, N) = (0,¢)
fa(A, N) (1, My), i£(0,¢) # (A, N) E (1, My)
(1, X), otherwise
(0,9), if (A, N) = (0,¢)
f3(A, N) (2, Mz), if(0,¢) # (A, N) E (p2, M)
(1, X), otherwise
where (1, M1) and (ug, M) are defined as follows
pi(a) =1 pi(b) =0 pa(c) =1 My = {a,b}
pa(a) =1 p2(b) =0 pa(e) =1 My = {a}

Let Uy, Us be the subcollection of D;. Now, (X,U;) and (X,Us) form the soft fuzzy
quasi uniform space. Then,

Tu, = {(07 QS)? (I’X)a (ulle)}
Tuy = {(Oa d’)v (LX), (,u27 MQ)}

are the soft fuzzy quasi uniform topologies, which are generated by U; and Us. Thus,
(X, Tuy, Tu, ) is a soft fuzzy quasi uniform bitopological space.

Let M, K1, K5 be the subsets of Y. Let D5 denote the family of functions g1, g2, g3 :
SF(Y) — SF(Y) be defined as follows

_ (07¢)7 if( 7M>:(07¢)
g1(p, M) _{ (1, X), 8 otherwise

(0 ¢)a if (NﬂM) = (07¢)
g2(p, M) = ¢ (1, K1), if(0, ) # (4, M) E (71, K1)
(1, X), otherwise
( ’(z)) lf(MaM):(0’¢)
g3(p, M) = (2, K2), if(0,0) # (p, M) E (72, K2)
(1, X), otherwise
where (y1, K1) and (72, K2) are defined as follows
m(a) =1 M(b) =0 M(c) =0 K1 ={p}
2(a) =1 72(b) =0 72(¢) =0 Ky ={q,r}

Let Vi, V5 be the subcollection of Ds. Now, (X, V1) and (X, Vs) form the soft fuzzy
quasi uniform space. Then,
v, = {(07 ¢)7 (1’ X)}
Ty, = {(O’ ¢)7 (17 X)’ (717 Kl)a (’YQa KQ)}
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are the soft fuzzy quasi uniform topologies, which are generated by V; and V5. Thus,
(Y, 7y, Tv,) is a soft fuzzy quasi uniform bitopological space.
Let ¢ : (X, 724, Tuy) — (Y, 7y, , Tv,) be defined as

Y(a) =p P(b) =¢q P(c)=p
Thus, ¥ is somewhat pairwise soft fuzzy quasi uniform almost C-continuous

function but not pairwise soft fuzzy quasi uniform almost C-continuous
function.

Proposition 5.8. Let (X, 74, 7u,), (Y, 7v,,7v,) and (Z,7w,, Tw,) be the soft fuzzy
quasi uniform bitopological spaces. Let v : X — Y be a somewhat pairwise soft
fuzzy quasi uniform almost C-continuous and let ¢ :' Y — Z be a pairwise soft
fuzzy quasi uniform almost continuous and pairwise soft fuzzy quasi uniform almost
open function. Then, ¢ o1 is a somewhat pairwise soft fuzzy almost C-continuous
function.

Proof. Proof is clear from the Remark: 4.4. d

Proposition 5.9. Let (X, 74, 7u,) and (Y, Ty, Ty,) be any two soft fuzzy quasi
uniform bitopological spaces. Let ¢ : X — Y be any function. Then, the following
are equivalent:

(i) ¥ is somewhat pairwise soft fuzzy quasi uniform almost C-continuous function.
(i) If (A, N) is a pairwise soft fuzzy quasi uniform C-dense set, then )~ (A, N) is a
pairwise soft fuzzy quasi uniform dense* set in (Y, Ty, my,).

Proof. Proof is obvious. O

From the results proved so far, the following diagram of implications
is shown below :

Somewhat pairwise soft fuzzy quasi uniform C — continuous function

Pairwise soft fuzzy quasi uniform C — continuous function
Pairwise soft fuzzy quasi uniform almost C — continuous function

Somewhat pairwise soft fuzzy quasi uniform almost C — continuous function

6. SOMEWHAT PAIRWISE SOFT FUZZY QUASI UNIFORM ALMOST C-OPEN
FUNCTION

Definition 6.1. Let (X, 7y, ,74,) and (Y, 7y, 7v,) be any two soft fuzzy quasi uni-
form bitopological spaces. Then, ¢ : X — Y is said to be a pairwise soft fuzzy
quasi uniform almost C-open function, if (A, V) is soft fuzzy quasi regular U;-
open set or soft fuzzy quasi regular Us-open set in (X, 7y, , 7, ), ¥ (A, N) is a soft
fuzzy C-quasi Vi-open set or soft fuzzy C-quasi Vs-open set.

Definition 6.2. Let (X, 7y, ,74,) and (Y, 7y, 7y,) be any two soft fuzzy quasi uni-

form bitopological spaces. Then, ) : X — Y is said to be a somewhat pairwise

soft fuzzy quasi uniform almost C-open function iff (A, N) is a soft fuzzy

quasi regular U;-open set or soft fuzzy quasi regular Us-open set and (A, N') # (0, ¢),
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then there exists a soft fuzzy C-quasi Vi-open set or a soft fuzzy C-quasi Vs-open
set, (1, M) such that (u, M) # (0,¢) and (u, M) E ¢~ (A, N).

Proposition 6.3. Suppose (X, 14, ,Tu,) and (Y, 1y, Ty,) be any two soft fuzzy quasi
uniform bitopological spaces. Let 1 : X — Y be any function. Then the following
conditions are equivalent.

(i) ¥ is somewhat pairwise soft fuzzy quasi uniform almost C-open function.

(i) If (\,N) is a soft fuzzy quasi reqular Uy /[Uz-closed set such that (A, N) #
(1,Y), then there exists a soft fuzzy C-quasi Vy/Va-closed set (u, M) such that
(u, M) # (1Y) and (p, M) 39~ (A, N).

Proof. (i) = (ii) Let (A, N) be a soft fuzzy quasi regular U;/Us-closed set in
(X, Tuy, Tu, ) such that = (A, N) # (1,Y). Then, (1, X)— (), N) is a soft fuzzy quasi
regular U; /Us-open set such that ¢~ ((1, X)— (A, N)) = (1,Y) =9y~ (A, N) # (0, ¢).
As 1) is somewhat pairwise soft fuzzy quasi uniform almost C-open function, there
exists a soft fuzzy C-quasi Vy/Vs-open set (u, M) such that (u, M) # (0,¢) and
(u, M) T~ [(1, X)—(A, N)]. Since (u, M) is soft fuzzy C-quasi V; /Va-open set such
that (u, M) # (0,¢), (1,Y) — (u, M) is soft fuzzy C-quasi V;/Va-closed set (u, M)
in (Y, 7y, my,) such that (1,Y) — (u, M) # (1,Y) and (1,Y) — (u, M) 23— (A, N).

(#4) = (i) Let (A, N) be a soft fuzzy quasi regular U /Us-open set such that
(A\,N) # (0,¢). Then (1,X) — (A, N) is a soft fuzzy quasi regular U; /Us-closed set
and (1, X)— (A, V) £ (1, X). Now ¢=((1, X)—(A, N)) = (1, ¥) 6~ (A, ) £ (1,Y).
Hence by hypothesis, there exists soft fuzzy C-quasi V;/Va-closed set (u, M) in
(Y, 7y, 7v,) such that (u, M) # (1’ Y) and (u, M) - ¢A((1a X) - ()" N)) = (17 Y)—
¥~ (A, N). This implies (A, N) 3 (1,Y) — (g, M). Clearly (1,Y) — (u, M) is soft
fuzzy C-quasi V4 /Vs-open set in (Y, 7y, , Ty, ) such that (1,Y) — (u, M) T~ (A, N)
and (1,Y) — (u, M) # (0,¢). This shows that ¢ is somewhat pairwise soft fuzzy
quasi uniform almost C-open function. d

Proposition 6.4. Suppose (X, 74,, Tu,) and (Y, Ty, Tv,) be any two soft fuzzy quasi
uniform bitopological spaces. Let ¢y : X — Y be a surjective function. Then, the
following conditions are equivalent.

(i) ¥ is somewhat pairwise soft fuzzy quasi uniform almost C-open function.

(ii) If (A, N) is a pairwise soft fuzzy quasi uniform C-dense set in (Y, Ty, Ty, ), then
(N N) is a pairwise soft fuzzy quasi uniform dense* set in (X, 74, Tu, )-

Proof. (i) = (i1) Assume that 1) is somewhat pairwise soft fuzzy quasi uniform
almost C-open function. Suppose that (A, N) is a pairwise soft fuzzy quasi uniform
C-dense set in (Y, 7y, , 7y, ). It must be shown that, ¥~ (A, N) is a pairwise soft fuzzy
quasi uniform dense* set in (X, 7y, ,74,). Suppose if it is not, then there exists a
soft fuzzy quasi Uy /Uz-clopen set, (u, M) such that v~ (A, N) C (u, M) T (1, X).
Now, (A,N) = ¢y~ ("~ (\,N)) C v~ (p, M) C ¥ (1,X) = (1,Y). Since ¢ is
somewhat pairwise soft fuzzy quasi uniform almost C-open function and every soft
fuzzy quasi Uy /Us-clopen set is soft fuzzy quasi regular U; /Us-clopen set, there exists
a soft fuzzy C-quasi V;-closed set or soft fuzzy C-quasi Va-closed set (d, L) such that
(6,L) # (1,Y) and (6,L) 3¢~ (u, M). Thus, (A\,N)C v~ (u, M) C (6, L) # (1,Y).
This leads a contradiction that (A, N) being a pairwise soft fuzzy quasi uniform C-
dense set in (Y, my,,7y,). Hence ¢ (A, N) is a pairwise soft fuzzy quasi dense* set
in (X, 74, Tu, )-
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(#4) = (i) Suppose (A, N) # (0, ¢) is a soft fuzzy quasi regular U;-open set or a soft
fuzzy quasi regular Us-open set. It must be shown that C-inty, (¢ (A, N)) # (0, ¢)
or C-inty, (¥~ (A, N)) # (0,¢). Suppose that C-inty, (¢ (A, N)) = (0,¢) and C-
inty, (Y= (A, N)) = (0,¢). Now

C-cly, ((1,Y) =47 (A, N)) = (1Y) = C-inty, (v~ (A, N)) = (1Y)

and

C'CZV2(( ) 1/} ( )) ( ) - C'intVZ WA()\» N)) = (17 Y)
This implies, (1,Y) — (= (), )) is a pairwise soft fuzzy quasi uniform C-dense
set. Therefore by (ii), v ((1,Y) =¥~ (A, N)) is a pairwise soft fuzzy quasi uniform

dense* set in (X, 7y, Tu,)- Therefore (1, X) = clyy, W ((1,Y) =9~ (\,N))) C
Cle ((1,X) = (A, N)) = (1, X) — (A, N) and (1, X) = elogg (6 (1, ¥) (A, N)) C
clu, (1, X) — (A N)) = (l,X) — (A, N). This implies, (1,X) C (1,X) — (\,N).
That is, (A, N) C (0,¢). This leads a contradiction that (A, N). Therefore, C-
inty, (YA, N)) # (0, ¢) or C-inty, (P(A, N)) # (0, ¢) . Thus, ¢ is somewhat pairwise
soft fuzzy quasi uniform almost C-open function. O

Proposition 6.5. Let (X, 74, 7u,), (Y, Tv,,7v,) and (Z,7w,, Tw,) be the soft fuzzy
quasi uniform bitopological spaces. Let ¢ : X — Y be a pairwise soft fuzzy quasi
uniform almost C-open function of a space X onto a space Y andlet ¢ : Y — Z. If
¢o is a pairwise soft fuzzy quasi uniform almost continuous and pairwise soft fuzzy
quasi uniform almost open functions, then, ¢ is pairwise soft fuzzy quasi uniform
almost C-continuous function.

Proof. Let (A\,N) be a soft fuzzy quasi regular W;/Wh-open set in Z. By the
Remark:4.1, (¢po9p) = (A, N) = (¢~ (A, N)) is soft fuzzy quasi regular U, /Us-open
set in X. Since v is a pairwise soft fuzzy quasi uniform almost C-open function and
1 is surjective, (v (¢ (A, N))) = ¢~ (A, N) is soft fuzzy C-quasi V; /Va-open set
in Y. Thus, ¢ is pairwise soft fuzzy quasi uniform almost C-continuous function. [

Proposition 6.6. Let (X, 1y, 7u,), (Y, 7v,,7v,) and (Z, 7w, , Tw,) be the soft fuzzy
quasi uniform bitopological spaces. Let v : X — Y, ¢ : Y — Z and suppose that
¢ oY is a somewhat pairwise soft fuzzy quasi uniform almost C-open function. If
1 s pairwise soft fuzzy quasi uniform almost continuous and pairwise soft fuzzy
quasi uniform almost open surjection, then ¢ is somewhat pairwise soft fuzzy quasi
uniform almost C-open function.

Proof. Proof is obvious by using Remark : 4.4. g

Proposition 6.7. Let (X, 7,,7u,) and (Y, 1y, ,Tv,) be the soft fuzzy quasi uniform
bitopological spaces. Let v : X — Y be a pairwise soft fuzzy quasi uniform almost
C-open function and a bijective function. For any (A,N) € SF(Y) and any soft
fuzzy quasi reqular Uy /[Us-closed set (u, M) 3 (X, N), there exists a soft fuzzy
C-quasi V1 /Va-closed set (8, L) 3 (A, N) such that v (5, L) C (u, M).

Proof. Let (\,N) € SF(Y) and (i, M) be any soft fuzzy quasi regular U /Us-closed
set such that (u, M) 3 ¢ (A, N). Since v is a pairwise soft fuzzy quasi uniform
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almost C-open function and (1,X) — (p, M) i a soft fuzzy quasi regular U /Us-
open set, it follows that, (§,L) = (1,Y) — ((1,X) — (u, M)) is a soft fuzzy
C-quasi Vy/Vs-closed set in ¥ and (6,L) 3 ( Y) wé((l,X) -~ (\,N)) =
(LX)=v= (v ((1,X) - ( ))) (u, M). H nce7 1t is proved. O

Proposition 6.8. Let (X, 7y, ,7u,) and (Y, 1y, ,Ty,) be the soft fuzzy quasi uniform
bitopological spaces. If ¢ : X — Y s a pairwise soft fuzzy quasi uniform contin-
wous and pairwise soft fuzzy quasi uniform almost C-open bijection function, then

wl_(c_ClV1/V2 (intV1/V2 (Aa N))) C ClZ/h/Z/lz (wl_(int\/l/Vz (/\7 N))): fO?" each SOft fUZZy
set (A,N) inY.

Proof. Proof is clear. O

Definition 6.9. A soft fuzzy quasi uniform bitopological space (X, 1, , T, ) is called
as a pairwise soft fuzzy quasi uniform D*-space (D¢-space), if every non-zero
soft fuzzy quasi Uy /Us-open set (A, N) of X is soft fuzzy quasi uniform dense* ( soft
fuzzy quasi C-dense) set in X.

Proposition 6.10. Let (X, 7y, 7,) and (Y, Ty,, Ty,) be the soft fuzzy quasi uniform
bitopological spaces. Let 1 be a pairwise soft fuzzy quasi uniform almost C-open
function from X onto the pairwise soft fuzzy quasi uniform Dc-space, Y. Then X
18 pairwise soft fuzzy quasi uniform D*-space.

Proof. Proof is obvious. O

Proposition 6.11. Let (X, 7y, 1,) and (Y, Ty,, Ty,) be the soft fuzzy quasi uniform
bitopological spaces. Let ¢ be a pairwise soft fuzzy quasi uniform almost C-open and
surjective function. If Y is the pairwise soft fuzzy quasi uniform Dc-space, then
cly, ju, (O (inty, jy, (N, N))) = (1, X), for any soft fuzzy set (A\,N) in Y.

Proof. Let (A, N) be any soft fuzzy set in Y. Let inty ,y,(A\,N) # (0,¢) be
a soft fuzzy quasi V;/Vs-open set in Y. Since (Y,7y,,7y,) is the pairwise soft
fuzzy quasi uniform Dg-space and 9 is the soft fuzzy quasi uniform almost C-
open function, inty, /v, (A, N) is a soft fuzzy quasi uniform C-dense set in Y and
Y (inty, v, (X, N)) is the soft fuzzy quasi uniform dense* in X. This implies

thataClZ/h/Z/lz (’l[); (intV1/V2 (AvN))) = (]—7X) U
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