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1. INTRODUCTION

In 1999, Molodtsov.D [9] instituted soft sets theory as a new mathematical device for dealing with undetermine
objects and to solve complex problems in engineering,economics, medicines, computer science, social sciences and
environment. In 2012, H.Hazra, P.Majumadav, S.K.Samanta[7] instigated the notions of topology on soft subsets
and softtopology.In 2017, Asmhan Flieh Hassan [1]set forth some new definitions of soft open sets in soft
tritopological spaces. In 2014, Sabir Hussain[12] developed the properties and description of soft connected spaces
in soft topological spaces. In 2017,N.Revathi and K.Bageerathi [11] introduced the concept of (1,2)* soft b
separated sets and (1,2)* soft b connected spaces. In 2015, Sabir Hussain[14] introduced properties of soft semi
open and soft semi closed sets. This paper discusses the concept and properties of trio soft b separated sets and trio

soft b connected sets in the soft tritopological spaces.

2. PREMILARIES
Definition 2.1[3,5,6]
A set X along with three other topologies is called soft tritopological space .
Shownas (X,7; 7, 73),

Definition 2.2[3,5,6]

Soft tritopological space is (X, 7,72, 73, E)and (A E) < X and then (AE) be called (1,2,3)" open soft b-set

(AE)c7,,—int(z,,; —Cl(A E)) Ut ,; —Cl(7,5 —INt(A E))

Definition 2.3[3,5,6]

Soft tritopological space is (X,7,7,, 75, E) and (4,E) € X .Hence (A,E) be called (1,2,3)* closed soft b set if 7, , 3 —

int(ty23 — cl(4,E)) U 11535 — cl(t1,3 — int(4,E)) € (4, E)

Definition 2.4[11]
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Soft bitopological space is (X, 74,7, E). Two non-empty disjoint soft subsets F; and Fg, of X are called (1,2)"soft
separated sets over X if (Tl_z - cl(FEl)) NFg, =Fz N (11_2 - cl(FEz)) = Q.
Definition 2.5[11]

Soft bitopological space is (X, 1,7, E). Hence X is called (1,2)* soft b connected space if X cannot be indicated as
the union of soft two (1,2)* soft b separated sets.

3. TRIO SEPARATED SOFT B SETS

Definition 3.1
Two not-empty soft subsets Az, and A, of X are mentioned to be disjoint if Az N Az, = @ .
Definition 3.2
. Two not-empty soft disjoint subsets Az, and A, of X are called trio separated soft sets over X if (11‘2‘3 — cl(AEl)) n
Ap, = Ag, N (71,2,3 — cl(AEZ)) = Q.
Definition 3.3

Soft tritopological space is (X, 7,72, 73, E).Two non-empty soft disjoint subsets A, and Ag, of X are called trio
separated soft b set over X if (11,2,3 - sbcl(AEl)) NAg, = Ag, N (11_2_3 - sbcl(AEz)) =0.
Definition 3.4

A trio separation soft b set of a soft tritopological space (X, 71,75, 73, E) is a pair of trio separated soft b sets Az, and
Ag, whose soft union is X .

Example 3.5
Let X = {l,m},E = M = {ey, e,} andX = {(ey, {, m}), (e;, {L, m})} .The soft subsets are
Ag, = {(er, {11, (e2, {1} Ag, = {(e1, {X}), (e, {I1P}
Ag, = {(e1,{1}), (e, {m}} Ag,, = {(e1,{X}), (e, {m})}
A, = {(e1,{1}), (e, {X}} Ag,, = {(e, {X}), (e2, {X})}
Ag, = {(e, {1}, (e2, {8} Ag,, = {(e1, {X}), (e, {OD}
Agg = {(e1,{m}), (e2, {1}}Ag,; = {(e1, {}), (e, {I})}
Ag, = {(er, {m}), (e, {mD}  Ag,, = {(e1,{0}), (€2, {m})}
Ag, = {(e,{m}), (e2,{XD} A, = {(e, {}), (e, {X})}
Ag, = {(er, {m}), (e2, {0}  Ag,, = {(e,{D}), (2, {OD}

Consider the soft tritopological spaces (X,7;,7,,73,E) where 7, = {X,0,4z,Ag,} ;72 = {X, 0,4z, Ag,,} and 75 =
{X, @,AEQ}.ThenTLz'g Open sets= {X, Q), AEl’ AE4' AESAEgl AE13}>

T1'2'3 C]OSGd sets= {X, ®, AEz’AEG’AE7'AE10'AE14}’

trio SPO(X)={X, ®, Ag,, Ag,, Ar,, Ar,, Ag,, Ag,, Ag,, Ay Ag, )

trio SbC(X)={X, 8, Ag,, Ag,, As,. Ak, Agys A Agy, Ag, ) Ar,, ) TakeX = Ag, U Ag then trio sbcl(Ag,) =
{(er, {1}), (2, {01} = Ag, ,trio sbcl(AE7) = {(er, {m}), (e;, {X})} = Ag,. We have trio sbcl(AE4) NAg, = @ and
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trio shcl(A 57) N Ag, = @ .Therefore Ag, and A, are trio separated soft b sets. Hence Ag, and Ag, are trio separation
soft b sets of X.

Remark 3.6

From the fact that trio sbcl(Ag) © 71,3 — cl(Ag) ,for every soft subset Az of X , every trio separated soft set is trio
separated soft b set. But the reverse will not be true in the given example.

Example 3.7

Consider the example 3.5. TakeX = Az, U Ag,thent 5 — cl(Ag,) = {(e1,{1}), (e2, {m}D)} = Ag,,T125 — cl(Ag,) =

{(e1, {m}), (ex, {X}} = Ag, We have T123 — CI(AE4) NAg, = {(er, {1}, (ez, {01} = Ag, #* @ and Ap, N Typ3 — CI(AE4) =
@ .Therefore A, and A, are not trio separated soft sets. Hence Ag, and Ag, are not trio separation soft sets of X.

Theorem 3.8

Soft tritopological space is (X, 14, 75, T3, E). Two trio soft b closed sets A and G are trio separated soft b sets if and
only if they are soft disjoint.

Proof: Let (X, 1, 75, T3, E) be soft tritopological space and A , Gg be two (X, 14, T, T3, E) soft b closed sets in X which
are (X, 1,, 7T, T3, E) separated soft b sets. Then by definition 3.3 A and G are soft disjoint.

Converse: Let Az and Gy are both soft disjoint and (X,7y,7,, 73, E) soft b closed sets. Then are (trio shcl(4g)) N
Gg = Ag N (trio sbcl(Gg)) = @ .Therefore Ay and Gy are trio separated soft b sets.

Theorem 3.9

Consider G and Hgare not empty soft sets of a soft tritopological space (X, 4,7, 73, E) . Consider: If G and Hg are
trio separated soft b sets, Gg, © Gg and, Hg, S Hg then G, and Hg, are trio separated soft b sets.

Proof: Let Gy and Hy are trio separated soft b sets. Then trio sbcl(Gg) N Hg = Gg N trio sbcl(Hg) = @. Since Gg, S
Gg, trio sbcl(GEl) € (1,2,3)"sbcl(Gg) . Hence Hg, N trio SbCl(GEl) C Hg Ntrio sbcl(Gg) =@ . Similarly Gg, N
trio shcl(Hg,) = @ .Thus G, and Hg, are trio separated soft b sets.

4.Trio CONNECTED SOFT B SETS

Definition 4.1

Consider (X, t,7,, 75, E) as a soft tritopological space in which X is called trio connected soft b space then X will not
be shown as the soft union of two trio separated soft b sets.

Remark 4.2
i) Let soft tritopological space, soft empty set is trivially trio connected soft b set.

ii) Let soft tritopological space, each soft singleton set is trio connected soft b set because it will not be exhibited
as a union of two soft not empty trio separated soft b sets.

Theorem 4.3

Soft tritopological space is (X, t;, 75, T3, E). Then the succeeding utterance are same

i) X is a trio connected soft b space.

ii) The trio soft b clopen setin X are X and @ .

iii)X will not be indicated as the combination of two disassociate not empty trio soft b open sets.

iv) X will not be indicated as the combination of two disassociate not empty trio soft b closed sets.
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Proof: i) — ii) Let X is trio connected soft b space. Let A be not null actual subset of X.That is trio soft b
clopen.Then X\A; is a not empty trio soft b clopen set and X = Ay U (X\Ag). It is a disagreement to X is a
trio connected soft b space. Hence X and @ are the only trio soft b clopen set in X .

ii) — iii) Assume that X and @ are the only trio soft b clopen set in X . Suppose (iii) is false. Then X = Az, U A,
where Ag and A, are disjoint non empty trio soft b open sets. Then A, = X\Ag, is trio soft b closed set and not
empty. Thus Ag,is a not empty actual trio soft b clopen sets in X, which is contradicts (ii)

iii) - iv) Assume X will not be indicated as the combination of two disjoint not empty trio soft b open sets.
Suppose (iv) false.Then X = Ay, U Ag, where A; and A, are disassociate not null trio soft b closed sets. Then A;, =
X\Ag, and Ag, = X\Ag, are disassociate not null trio soft b open sets in X. Thus X is the soft combination of two
disassociate not null trio soft b open sets. This is contradicts (iii).

iv) — i) Suppose X is non trio connected soft b space. Then X = Az U Ag, where Az and A, are disassociate not
null trio soft b open sets. Then Az, = X\Ag, and Az, = X\A, are disassociate not null trio soft b closed sets in X.
This is contradicts (iv).

Proposition 4.4
Every trio connected soft b space is trio connected soft set.

Proof: Let Ag be a trio connected soft b set in the tritopological space (X,t, 7,73, E) . Then it does not occur a
trio separation soft b set of A;. Since every 7,,; open set is a triosoft b open set , there does non exist a
trio separation soft set of Az . Hence Ag is a trio connected soft set in the soft tritopological space.

Remark 4.5
In the given example, the discourse may not be accurate.
Example 4.6

Trio connected soft set does not imply trio connected soft b set . Let (X, 7,,7,, 73, E) be a soft tritopological space,
Where X and its soft subsets are considered as in Example 3.5.

7, ={X, 0,45, Ag,} ;12 = {X,0,Ap,, Ag,,} and 73 = {X, 0, A, }. Then 7, , 5 open sets= {X,0, Az, Ag,, Ap Ag,, A, 17123
closed sets= {X,0, Ag,, Ag,, A, Ag, g AE,, b

Since the only trio soft clopen sets are @ and X , X is trio connected soft set. Also

trio SbO(X)=(X, 8, Ar,, Ar,, Ar,, As,, Ary Ar, Apyy Ary Ar,

trio SbC(X)=(X, 0, Ag,, Ag,, Ag,, A, Agy Ay Ag, ) Ak, Ar,, |-

Take X = Ag, U Ag then trio sbcl(Ag,) = Ag, trio sbcl(Ag,) = Ag,and trio sbcl(Ag,) N Ag, = @ and trio sbcl(Ag,) N

Ag, = @ . Hence X will be demonstrated as a combination of two trio separate soft b sets Az, and Ag,. Hence X is
non connected soft b set.

Example 4.6

Trio connectivity soft b set is not a hereditary property.

Consider (X, 14, 7,, 73, E) be a soft tritopological space, Where X and its soft subsets are considered as in Example
3.5. Lett, = {X,0,Ag,}, 7, = {X, 0,45, },ts = {X,0,Ag, }. Then Ti23 open sets=
{X,0,Ap,, Ag,, Ag,, Ag,, btrio SbPOX)=(X, @, Ar,, Ap,, Ag,, As,» Ay, Ar,y As,, |
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trio SbC(X)={X, 0, Ag,, A, Ar, A, Ag, ,» Ap,, Ag, }-.Since the trio soft b clopen set in X are X and ¢, X is
trio connected soft b set.

Let Y= {l} ,E = {el, ez} and 7 = {(81, {l}), (82, {l})} = AEl.COnSideI' 01 = {?, @, AE4}’ 02 = {_Y, @, AE13}
and o; = {Y,0}.Then 0, ,;0pen set ={Y,0,Ag,, Ag,,} . Also 0,5 clopen set = {Y,0,Ag,, Ag,,} . Since Ag,, Ag, , are
trio soft b clopen sets apart from Y and @, Y is non trio connected soft b set.

Proposition 4.7

Let Ag is trio connected soft b set. Let Az and Ag, be trio separated soft b sets. If Ay € A, U Ag, then either A c
Ag, or Ag C Ag, .

Proof: Let Ay be trio connected soft b set. Let Ag, and Ag, be trio separated soft b sets such that Ay € Ap, U Ag,.
Suppose Ap & Ag, or Ap & Ag,. Let Gy = Ag, N A # @ and Hy = Ag, N Ay # @ then Ay = Gy N Hg . Since G € Ag,,
(trio sbcl(Gg)) € trio sbcl(Ag,)). Also trio sbcl(Ag,)) N Ag, = @. Then trio sbcl(Gg))NHg =@ . Since Hg €
Ag,,(trio sbcl(Hg)) < trio sbcl(Ag,)). Also (trio sbcl(Ag,)) N Ag, = @ then trio sbcl(Hg)) NGy = @ . But Ay = Gg N Hg
;therefore A be trio connected soft b space. It is a rebut . Then either Ay € A or A € Ag,.

Theorem 4.8
If Ag be trio connected soft b set and Ag S Gg C trio sbcl(Ag)) then Gg is trio connected soft b set.

Proof: Suppose G is non trio connected soft b set then there occur two non empty soft sets Az, and Ag, such that
trio sbcl(Ag,)) N Ag, = Ag, Ntrio shcl(Ag,)) = @ and Gg = Ag, U Ag,. Since Ag € Gy then either Ag € Ap, or Ag C
Ag,. Suppose Ag € Ag then (trio sbcl(Ag)) < (trio shcl(Ag,)) ,;thus (trio sbcl(Ag)) N Ag, = Ag N (trio sbcl(Ag,)) = @
. But Ag, € Gy € (trio shcl(Ag)). Thus (trio sbcl(Ag)) N Ag, = Ag,. Therefore Az, = @ ,which is a contradiction. If
Ap € Ag,, then by the same way we can prove that Ag, = @ ,it is a rebut. Thus G is trio connected soft b set.

Theorem 4.9
If Ag be trio connected soft b set then (trio sbcl(Ag)) is trio connected soft b set.

Proof: Assume Ag is trio connected soft b set and (trio sbcl(Ag)) is not trio connected soft b set. Then there occur
two disjoint not empty trio separated soft b sets Az, and Ag, by that (trio sbcl(Ag)) = Ag, U Ag,. Since Ag S
(trio sbcl(Ag)), A € Ag, U Ag,. And since Ag be trio connected soft b set , either Ay € Ag, or Ay € Ag,.

If Ay € A, then (trio sbcl(Ag)) € (trio sbcl(Ag,)) . But (trio shcl(Ag,)) N Ag, = @, hence (trio sbcl(Ag)) N Ag, =0 .
Since Ag, € (trio shcl(Ag)),(trio sbcl(Ag)) N Ag, = Ag, hence Ay, = @ which is a contradiction.

If A; € Ag, we can prove that Ay, = @ ,which is a rebut. Hence (trio sbcl(Ag)) is trio connected soft b set.
CONCLUSION

Soft set theory has a significant role in plays traditional and non- traditional argumentation in study of
mathematical application. This paper defined as well as investigated some of the properties of trio separated soft b
sets, trio connected soft b sets. The findings in this paper will serve as the basic block for the researchers to apply
and develop the future study on soft tritopological spaces.

REFERENCES

[1] Asmhan Flieh Hassan, Soft Tritopological Spaces, International Journal of Computer Application (0975-8887)
Volume 176-No.9.October 2017.

[2] Basavaraj M. Ittanagi, Soft Bitopological Spaces, International Jourrrnal of Computer Applications Volume
107, No.7, December 2014.

[3] Bharathi. S, Devi. T, Divya. A,On Soft b open sets in Soft Tritopological Space, IOSR Journal of Mathematics,
Volume 15, Issue 3 Ser.III(May-June 2019), PP 59-63.

608

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(46s)

e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article

[4] Bharathi. S, Devi. T, Poongodi. D, Soft b Continuous in Soft Tritopological Space, Journal of Engineering,
Computing and Architexture, Volume, Issue 1,2020.

[5] Bharathi. S, Devi. T, Soft b Derived Set in Soft Tritopological Spaces, International Journal of Health
Science, Vol. No.: 6 Issue: S1 Pages 1159-1163, March 2022.

[6] Devi. T, Bharathi. S, Soft b Compactness in Soft Tritopological Spaces, AIP Conference Proceedings, AIP Conf
Proc. 2516,190001-1 — 190001-3.

[71 Hazra.H, Majumdar. P, Samanta. S. K, Soft Topology,Fuzzy Inf. Eng, Springer, (2012)1:105-115.

[8] Maji. P. K, Biswas. R, Roy. R, Soft set theory, Computers Mathematics with Application 45(2003)555-562

[o] Moldtsov. D, Soft set theory-First results, Computers and Math.Appl.37,19-31(1999)

[10] Muhammad Shabir, Munazza Naz, On soft topological spaces, Computers and Mathematics with Applications
61(2011)1786-1799.

[11] Revathi N, Bageerathi K, some properties of (1,2)* soft b connected spaces, Journal of Algorithms &
Computation, issue 2, (2017) pp 119-127.

[12] Sabir Hussain,Bashir Ahmad, Some properties of soft topological spaces, Computers and Mathematics with
applications,62(2011) 4058-4067.

[13] Sabir Hussain,Properties of soft semi open and soft semi closed sets, Pensee Journal,76(2)(2014) 133- 143.

[14] Sabir Hussain, Anote on soft connectedness, Journal of the Egyptian Mathematical Society,(2015) 23,6-11.

609

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



