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I. INTRODUCTION

The concept of Cech Closure space was introduced by E.Cech [1] and also he developed some
properties of connected spaces in closure spaces. According to him, if a subset A of a closure space M is not
the union of two non-empty semi-separated subset of M then A is said to be connected in M.

K. Chandrasekhara Rao and R.Gowri [4] studied Pairwise Connectedness in Bi-Cech Closure Spaces
and The Soft biCech closure space, Connectedness in Fuzzy Cech closure spaces and Pairwise
Connectedness in soft biCech closure spaces was introduced by R.Gowri and G.Jegadeesan [5,6,7].

In this paper, we discussed some results of strongly soft gp-connectedness in Soft Bi-Cech Closure
space.

Il. PRELIMINARIES
In this section, we recall the fundamental definitions of soft Bi-Cech closure space.

2.1 Definition:[12] Two functions b; and b, described from a soft power set P(MXA) to itself over M is
called Cech Closure Operator if it satisfies the properties

i) bi(pa) = pa and by(pa) = P4
i) X,<Sb;(Xy) and X, S by(X,)
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Then (X,, by, by, A) or (X, by, by) is called a Soft Bi-Cech Closure space.

2.2 Definition:[12] A soft subset P, of a Soft Bi-Cech Closure space (X,,b;,b,) is said to be soft b;_; ,
closed (soft closed) if b;—1 ,(P4) = P,. Clearly, P, is a soft closed subset of a Soft Bi-Cech Closure space
(X4, by, by) iff P, is both soft closed subset of (X4, b;) and(X,, b,).

P, be a soft closed subset of a Soft Bi-Cech Closure space (X4, by, b,). The following conditions are
equivalent

) b2b1(PA) =Py
i)  by(Py) = Pyandb,(P,) = P,

2.3 Definition:[12] A soft subset P, of a Soft Bi-Cech Closure space (Xg4, by, b;) is said to be soft b;—; ,
open (soft open) if b, ,(p§) = P§

2.4 Definition:[12] A soft set I"tbi=1,2(PA) with respect to the closure operator b;—;, is defined as

c
Intbizlyz(PA) =X —bi=1,(Xg — Py) = [bi=1,2(PAC)] , here P{ =X, — P,

2.5 Definition:[12] A soft subset P, of a Soft Bi-Cech Closure space (X,,bs,b;) is called soft b;_; ,
neighbourhood of e, if e, € Inty,_, ,(P4)

2.6 Definition:[12] If (X,, by, b,) be a Soft Bi-Cech Closure space, then the associate soft Bi-topology on X,
IS Tj=1p = {Pf: bi—17(Py) = PA}

2.7 Definition:[12] Let (X4, by, b,) be a Soft Bi-Cech Closure space. A be a Soft Bi-Cech Closure space
(Y4, b3, b3) is called a soft subspace of (X4, by, by) if Yy S X, and b;_; ,(Py) = bi=1,(P4) NY, V soft subset
P CY,

I11. STRONGLY SOFT GENERALIZED PAIRWISE CONNECTEDNESS

In this section, we introduce the strongly generalized pairwise soft separated sets and discuss the
strongly soft generalized pairwise connectedness in soft Bi-Cech Closure space.

3.1 Definition: Two non-empty soft subsets P, and Q4 of a Soft Bi-Cech Closure space (X4, by, b,) are said
to be strongly generalized pairwise soft separated (strongly gp-soft separated) if and only if Py N
bl[lnt QA] = Q)A and bz[lnt PA] N QA = Q)A

3.2 Remark: In other words, two non-empty soft subsets P, and Q, of a Soft Bi-Cech Closure space
(X4, by, by) are said to be strongly gp-soft separated if and only if (P, N by[int Q4]) U (by[int P41 N Q,) =
Da.

3.3 Theorem: In a Soft Bi-Cech Closure space (X,, by, b,), every soft subsets of strongly gp-soft separated
sets are also strongly gp-soft separated

Proof:

Let (X4, by, b,) be a Soft Bi-Cech Closure space

Let P, and Q4 are strongly gp-soft separated sets

Let Y, c P, and Z, € Q,
Therefore, P, N bylint Q4] = @4 and by[int PAlNQyu =04 —> (1)
Since, Y, c P, = b,[int Y] € b,[int P,]

= by[int Y] NZ, € by[int Pyl N Z,
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= bylint Y] N Z, < bylint P41 N Q,
= b,[intY,]NnZy c @4 (by (1)
= b,[intYy]NZ, =0,
Since, Z, € Q4 = b,[int Z,] < by[int Q4]

= b [int Z,] NY, € bylint Q4] NY,
= b,[int Z,] N Y, € by[int Q4] N Py,
= b[int Z,]NnY, c @4 (by (1))
> bylintZ,]NnY, =0,

Hence P, and Q, are also strongly gp-soft separated.

3.4 Theorem: Let (Y4, by, b;) be a soft subspace of a Soft Bi-Cech Closure space (Xy4, by, b,) and Let
Py, Q4 € Yy, then P, and Q4 are strongly gp-soft separated in X, if and only if P, and Q, are strongly gp-
soft separated in Y,.

Proof:
Let (X4, by, b,) be a Soft Bi-Cech Closure space and (Y, b1, b;) be a soft subspace of (Xy4, by, b,)
Let P,,Q,C Yy
Assume that, P, and Q, are strongly gp-soft separated in X,
= P,Nbylint Q] =@, and bylint P, N Qu =Dy
That is, (P, N by[int Q4]) U (by[int P,1 N Q4) = D4
Now, (P, N bi[int Q4]) U (b[int Py] N Q4)
= (P4 N (Byint Q41 NYy)) U ((bslint PAIN0Y,) N Q,)
= (PyNnYyNnbylint Q4]) U (bylint Pl NY, N Qy)
= (P4 N bylint Qa]) U (bz[int Pa] N Q)
= @,

Therefore, P, and Q4 are strongly gp-soft separated in X, if and only if P, and Q4 are strongly gp-soft
separated in Y,.

3.5 Definition: A Soft Bi-Cech Closure space (Xy4, by, b,) is said to be strongly soft generalized pairwise
disconnected (strongly soft gp-disconnected) if it can be written as two disjoint non-empty soft subsets P,
and Q, such that b,[int P,] N b [int Q4] = @, and b, [int P,] U by [int Q4] = X4

3.6 Definition: A Soft Bi-Cech Closure space (Xy4, by, b,) is said to be strongly soft gp-connected if it is not
strongly soft gp-disconnected.

3.7 Example: Assume that the initial universal set M = {a,,a,} and E = {e,, e,, e5} be the parameters. Let
A={b;,b;} S E and X, = {(by,{ay, az}), (bz,{as,az})}. Then P(MXA) are X140 = {(by,{a1})}, X24 =
{(by,{azD)}, X34 ={(b1,{ar, a2}, Xan = {(bz,{a1 D} Xsa = {(b2,{azD}, Xea = {(b2,{a1, a1}, X740 =
{(by, {a1}), (b2, {a1 D}, Xga = {(by,{a1}), (bz, {az})}, Xoa = {(by,{az}), (bz, {a;: D}, X104 =
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{(b1,{az}), (b, {a;})}, X114 = {(b1»{a1}); (bz»{aLaz})}, X124 = {(bp {az}), (bz,{al'az})}, X134 =
{(b1,{ar, az}), (b, {a: D)}, X144 = {(b1,{a1, a2}), (b, {az D} Xisa = X4, X164 = P4

An operator by: P(My ) - P(My,) are defined from the soft power set P(My, ) to itself over M as follows
bl(XlA) = Xga: bl(XZA) = Xoa, bl(X4A) = X7a, b1(X5A) = X104

bl(X7A) = X11Alb1(X8A) = X14A1b1(X9A) = X13A’b1(X10A) = X124 b1(¢A) = ¢A

bl(X3A) = bl(X6A) = bl(XllA) = bl(Xle) = b1(X13A) = b1(X14A) = bl(XA) = X4,

An operator b,: P(My,) — P(My,) are defined from the soft power set P(My,) to itself over M as follows
by(X14) = by(X24) = bo(X34) = X34, b2(X44) = b2 (X64) = Xeas b2(X54) = Xs4,

bz(XSA) = bz(X10A) = bZ(X14A) = X144,

bz(X7A) = bz(X9A) = bZ(XllA) = bz(Xle) = bZ(X13A) = bZ(XA) = Xa, bz(d’A) = 4, bz(XsA) =
bz(X10A) = b, (X14A) = X144

Taking, Py = X4 and Q4 = X34, bylint Py] N by[int Q4] = @4 and by[int Py] U by [int Q4] = X,
Therefore, the Soft Bi-Cech Closure space (X4, by, b,) is said to be strongly soft gp-disconnected.

3.8 Example: Let us consider the soft subsets of X, that are given in example 3.7. An operator
b,: P(My,) —» P(My,) are defined from the soft power set P(My,) to itself over M as follows by (X;4) =

b1 (X34) = b1(X44) = b1(X74) = b1(Xo4) = b1 (X134) = X134 b1(X6a) = b1(Xga) = b1 (X114) =
b1 (X124) = b1 (X124) = b1(X4) = X4, b1 (X34) = Xoa b1(X10A) = X124 b1(X5A) = Xsa, b1(¢A) = ¢4

An operator b,: P(My,) — P(My,) are defined from the soft power set P(My,) to itself over M as follows
by(X14) = by (X74) = b2(Xga) = b2(X114) = X114,  D2(X4a) = b2 (X54) = b, (Xea) = Xea,  b2(Xoa) =

bz(XwA) = by(X124) = X124, by (X34) = X104 b2(¢A) = @4, bZ(XSA) = bz(X13A) = by(X144) =
by (Xy) = X,

Here the Soft Bi-Cech Closure space (Xy4, by, b,) is strongly soft gp-connected.

3.9 Theorem: Strongly soft gp-connected in Soft Bitopological space (X4, 7,1, T,) need not imply that the Soft
Bi-Cech Closure space (Xy4, by, b) is strongly soft gp-connected.

Proof: Let us consider the soft subsets of X, that are given in example 3.7. An operator b;(X;4) = X14,
bl(XZA) = bl(X9A) = X124, bl(X4A) = X4, bl(XSA) = bl(XSA) = X144, bl(X7A) = X74, b1(X3A) =
b1(X6A) = b1(X10A) - bl(XllA) = bl(Xle) = bl(X13A) = b1(X14A) = bl(XA) =Xy, b1(¢A) = ¢a

An operator b,: P(My,) — P(My,) are defined from the soft power set P(My,) to itself over M as follows
bZ(XlA) = bZ(XSA) = Xga, bZ(XZA) = X34, bZ(X4A) = X4, bz(X7A) = X74, bZ(X6A) = bZ(XSA) =
bZ(XllA) = X114 bz(X3A) = bZ(X9A) = bZ(X13A) = X134 bZ(XIOA) = X144 bZ(Xle) = bZ(X14A) =
bZ(XA) = Xa, by (¢A) = a4

Here, P, = {(b,,{a,})} and Q4 = {(b,,{a,})} are the two non-empty disjoint soft subsets, satisfies

Therefore, the Soft Bi-Cech Closure space (X4, by, b,) is said to be strongly soft gp-disconnected. But, it is
associated in Soft Bitopological space (X, 74,7;) is

T1 = {Da, X104 X124 X120, X} aNd 75 = {D 4, X24, X5, X104, X120, Xa}
Now, [Py N7y = cl(Qa)] U [z — cl(Pa) N Qal = [{(b2, {a1 D} N X4] U
[{(b2,{a:})} N {(b2, {az}]}]
= {(bz, {a1 )}V By # By

(X,, T4, T5) is strongly soft gp-connected.
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3.10 Example: In example 3.8, the Soft Bi-Cech Closure space (X,, by, b,) is strongly soft gp-connected.
Consider (Yy, b, b3) be a soft subspace of X, such that Y, = {(by,{a;,a,})}. Taking, P, = {(by,{a,})} and
Q4 = {(b1,{az})}, bzlint Py] N bi[int Q4] = @, and b;[int P4] U bi[int Q4] = Y,.

= The Soft Bi-Cech Closure space (Y, by, b;) is strongly soft gp-disconnected.

3.11 Theorem: |If (X4, by, b,) is said to be strongly soft gp-disconnected such that X, =
b,[int P4]/b,[int Q4] and Let Y, be a strongly soft gp-connected soft subset of X, then Y, need not to be
hold (i) Y4 € b,[int P4] and (ii) Y, € b, [int Q4]

Proof: Let us consider the soft subsets of X, in example 3.7. An operator by: P(My,) — P(My,) are defined
from the soft power set P(MXA) to itself over M as follows. b;(X;4) = b;(Xs4) = Xga, b1 (X24) = X34,
b1(X44) = Xaa, b1(X74) = X74, b1(X6a) = b1(Xga) = b1(X114) = X114, b1(X34) = b1(Xoa) = b1 (X134) =
X134, b1(X104) = X144, b1(X124) = b1(X144) = b1(Xa) = X4, b1(pa) = P4

An operator b,: P(My,) — P(My,) are defined from the soft power set P(My,) to itself over M as follows
bZ(XlA) = bz(XsA) = bz(X4A) = bZ(X7A) = bZ(X9A) = bZ(X13A) = X134 bZ(X6A) = bZ(XBA) =
bZ(XllA) = bZ(Xle) = bZ(X14A) = bz(XA) = Xy, bz(XzA) = Xoa, bz(XwA) = X124, bZ(XSA) = Xsa
b2(¢A) = ¢g

ConSider, PA = XZA and QA = X5A then we get, XA = bz[lnt PA]/bl[lnt QA]

Here, the Soft Bi-Cech Closure space(Xy, b1, b,) is strongly soft gp-disconnected. LetY, = X, , be
the strongly soft gp-connected soft subset of X,. Clearly, Y, does not lie entirely within either b, [int P,] or

by[int Q,].

3.12 Theorem: If the soft Bitopological space (X,, 74, T,) is strongly soft gp-disconnected then the Soft Bi-
Cech Closure space(Xy4, b1, b,) is strongly soft gp-disconnected.

Proof: Let the soft Bitopological space (Xy, 74, 7,) is strongly soft gp-disconnected;

= it is the union of two non-empty disjoint soft subsets of P, and Q4

3 [Pyt —cl(Qu] U [tz — cl(Py) N Q4] = 0y
Since, b;_q,[int Py] € 1;=1, — cl(Q,) VP, c X,and
T, — cl(Py) N1y — cl(Q4) = @4 then bylint Py] N by[int Q4] = D4.
Since, P, U Q, = X, Py € by[int P,] and Q, € by[int Q]
= P, U Q4 S b,ylint Py] U by[int Q4],
= X, C b,[int P,] U by[int Q4]
Put b,[int P4] U by[int Q4] € X,
b,[int P4] U by[int Q4] = X,
V. CONCLUSION

In this paper, we introduced Strongly gp-soft separated sets and Strongly soft gp-connectedness in
Soft biCech closure space. Also we have given some examples about Pairwise connectedness and Pairwise
disconnectedness in Soft biCech closure space. In future we extend this concept in intuitionistic fuzzy soft
cech closure spaces.
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