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Abstract

The purpose of this paper is to introduce a new type of topological space by combining supra
topological space and tri-topological space called supra-tri-topological space. Also, some types of open
sets are defined in this space such as semi-open sets, pre-open sets, semi-pre-open sets and t-open sets.
The concept of interior and closure are defined all these types of sets. Later, few basic theorems are
proved and given suitable examples.
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1. Introduction

The concept of bitopological spaces was introduced by J.C.Kelly [12].Tri topological space is a
generalization of bi-topological space. The study of tri-topological space was first initiated by Martin M.
Kovar[14]. S. Palaniammal [6] study tri topological space. U. D. Tapi [11] introduced semi open sets
and pre open set in tri-topological space. Levin (1963) [9] introduced the notion of semi-open set [resp.
pre-open ( Mashhour et al. 1981a)], the complement of a semi-open set (resp. pre-open (Mashhour et al.
1981a)]. Andrijevi“c (1986) [8] introduced the class of semi-pre-open sets in topological spaces. Since
then many authors including Andrijevi'c have studied this class of sets by defining their
neighbourhoods, separation axioms and functions. The study of Supra topological space was first
initiated by A.S. Mashhour, A.A. Allam, F.S. Mahmoud and F.H.Khedr,[7], on supra topological
space(1983). Al-shami introduced and studied supra open (supra closed, supra homeomorphism) maps
in supra topological ordered space.In 2017, Al-Shami [3] introduced the semi open sets in supra

IJCRT22A6401 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | d268


http://www.ijcrt.org/

www.ijcrt.org © 2022 1IJCRT | Volume 10, Issue 6 June 2022 | ISSN: 2320-2882

topology named supra semi open sets.In 2010, O.R. Sayed [5] introduced supra pre-open sets and supra
pre-continuity on topological space.

The objective of this study is to introduce a new topological space named as supra-tri-topological
space, which is a combination of supra-topological space and tri-topological space. Later the idea of
open sets like semi, pre, semi-pre and t-open sets are defisned in this space. The approach on interior
and closure are also studied. Further, the essential results are proved with appropriate examples.

The following are the separated sections of this paper.

In section-2, the necessary definitions are given. In section-3, the supra-tri-topological space is
introduced with examples. In section-4, semi, pre and semi-pre open sets are studied in this space. In
section 5, supra-tri-t-open set is examined with basic theorems. At last, the conclusion is given in
section-6.

2. Preliminaries
Definition 2.1[6] Let X be a non-empty set and z,,z, and r, are three topologies on X. The set X

together with three topologies is called a tri-topological space (TTS) and is denoted by(X ,11,72,13)_

Definition 2.2[1] A family x of subsets of a non-empty set X is called a supra topology (ST) provided
that the following two conditions hold,

()X and ge u
(2) u is closed under arbitrary union.

Then the pair (X, «) is called a supra topological space(STS). Every element of x is called a supra
open set and its complement is called a supra closed set.

Definition 2.3[3] A subset A of (X,7) is called supra semi open set (SSOS) if E c cl(int(E)). The
complement of a SSOS is supra semi closed set (SSCS).

Definition 2.4[5] A set A is supra pre-open if Ac Int“(CI”(A)). The complement of supra pre-open is
called supra pre-closed. Thus A is supra pre-closed if and only if Ac CI”(Int“(A))g A.

Definition 2.5[8] A subset A of a topological spaces is called semi-pre-open set if A is a subset of
cl(int (c1(A))). The complement of semi-pre-open set is semi-pre-closed set.

Definition 2.6[2] A subset of a topological space (TS) (X,z’) is called pre-semi open set (PSOS) if
Acint(cl(int (A))). The complement of a PSOS is called pre-semi closed set (PSCS).

Definition 2.7[4] Let E be a subset of a supra topological space (X, «). The supra closure of E (denoted

by scl(E)) is the intersection of all supra closed sets containing E and the supra interior of E (denoted by
sint(E)) is the union of all supra open sets contained in E.
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3. Supra tri-topological space

Definition 3.1 A space (X,rft,rf,r;‘) is said to be a supra-tri-topological space (STTS) over the

st

universe X equiped with three supra topological space z;',z," and z;' are three different STs if it
satisfies the following axioms

i) ¢, X ez
i) UAer

where A is a subset of X. Then the collection of supra-tri-open sets T is defined as
T =7 Uz Uz . Then 3* is said to be supra tri-open set (STOS) if 3* e T*. The complement of
STOS is supra tri-closed set (STCS).

Example 3.2 Let X = {s,t,u,v}, and
o' ={p X {s.up Vi)
st ={¢, X, {s,t}, {u,v}} and
3 ={p, X, {s,t,v}} be three different STs.

Thus (X ot 73, 73t) is a STTS over X. Then T¥={g, X, {s,u}, ft, v}, {s, t}, fu, v}, {5, t, v} is a collection of

STOS and a collection of STCS is (T* ) = {, X, {t,v}, {s,u}, {u,v}, {s,t}, {u}} which is the complement of
STCS.

Definition 3.3 The interior of STTS int **) is defined as the union of all finite STOS contained in T*.
int st (TSt )g TSt )

Definition 3.4 The closure of STTS (cl“) is defined as the intersection of all finite STCS containing in
(=) ar=((r=))

Theorem 3.5 Every empty set ¢ and universal set X isalways STOSs in STTS.

Proof Let T* =¢. Since int * (T* )=int * (¢)=¢. Also T*  ¢.

Similarly, let T = X Then int *(T* )=int *(X)= X . Also T* c X .

Thus every empty set ¢ and universal set X is always STOSs in STTS.

Theorem 3.6 Every empty set ¢ and universal set X isalways STCSsin STTS.
Proof Let (T% ) = ¢

since of* (T )=c1*(#) = ¢.. Also (T*) 2.

Similarly, let (T%) = X

Then cISt((TSt)°)= cl*(X)=X . Also (T* ] 24.
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Thus every empty set ¢ and universal set X is always STCSs in STTS.

Remark 3.7 Let (X T, r?,rit) be a STTS. Then the collection of STOSs T does not form a ST on
X.

Remark 3.7 illustrated in the following example.

Example 3.8 Let X ={a,b,c} and

7' ={p X, {a}}
73 =14, X, b}}

st ={p, X, {c}} be a three different STs. Thus (X ot r§‘) isa STTS over X.

Then T ={g, X,{a},{o},{c}} is the collection of STOSs. Since {a,b}eT*, T* does not satisfy the
condition (ii) in definition 3.1.

Hence T isnota ST.

3.1 Supra Semi-Open Sets and Supra Pre-Open Sets in STTS

Definition 3.1.1 Let A*-° be a subset of X. Then A™-* is said to be a supra tri semi-open set (STSOS)
in STTS if T ccl® (int ot (TSt )) The complement of a STSOS is a supra tri semi- closed set (STSCS)

(A=) if (T ) sint St(cISt((TS‘)C ))

Definition 3.1.2 Let A*-? be a subset of X. Then A*-" is said to be supra tri pre-open set (STPOS) in
STTSif T cint (I (T*")).

The complement of a STPOS is a supra tri pre-closed set (STPCS) (AS‘—")c if
(Tt f ;cl“(int St((T)C)).

Definition 3.1.3 The interior of supra tri-semi topological space (STSTS) is defined as the union of all
STSOS contained in A®-* and is denoted by int *-*. int S't—S(ASt—S)g AS-S,

Definition 3.1.4 The closure of STSTS is defined as the intersection of all STSCS containing in (AS‘—s )°
and is denoted by cl*-°, cIS‘—S((Ast—S)°)2 (Ast_s){

Definition 3.1.5 The interior of supra tri-pre topological space (STPTS) is defined as the union of all
STPOS contained in A*-" and is denoted by int *-° , int s‘—p(ASt—”)g AS-P,

Definition 3.1.6 The closure of STPTS is defined as the intersection of all STPCS containing in
(A*-?) and is denoted by cl®-", int St—p((ASt—p)c); (ast-r )

Example 3.1.7 Let X={k,I,m} and
7t =1, X, {1},

3 ={p, X, {k,1}} and
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7' ={p. X, k. mj}.

Then T ={g, X, {l}, {k,1},{k,m}}.Then,

STSOS are A™-* = {{i}, {k, 1}, {I, m}, {k, m}}

STSCS are (A™-* )" = {fk, m}, {m}: {k}, i}

STPOS are A™-P = {{k}, {1}, {m}, {k,1}, {1, m}, &k, m}} and
sTPCS are (AP ) = ({1, m}, {k, m}, k. 1}, {m}, &}, 1}}-
Theorem 3.1.8 Every STSOS is a STPOS

Proof Follows from the definition 3.1.1 and 3.1.2.
Remark 3.1.9 Every STPOS need not be a STSOS.
Remark 3.1.9 is illustrated in the following example.

Example 3.10 Consider example 3.1.7

Here {k} and {m} are STPOS but not STSOS.

Theorem 3.1.11 Every STSCS isa STPCS.

Proof Follows from the definition 3.1.1 and 3.1.2.
Remark 3.1.12 Every STSCS need not be STPCS.
Remark 3.1.12 is illustrated in the following example.
Example 3.1.13 Consider example 3.1.7

Here {I,m} and {k,1} are STPCS but not STSCS.

Theorem 3.1.14 Every ¢and X is always STPOS.

Proof Let A*-? be a subset of STPOS and A*'-P = 4.

Since cl¥-P(A%-?)=cI*-*(f) = ¢.

So int *-? (c1%-P(A%-")) = int *-P () = . Also $=9.
Similarly, let A*-? = X .Since cl¥-?(A%-)=cI*-P(X)=X.
So int *-P(cI**-P(A%-" ) =int =" (X )= X . Also X € X .
Hence A¥-P < int *-P(cI*-P(A%-?)).

Thus every ¢ and X is always STPOS.

Theorem 3.1.15 Every ¢ and X is always STPCS.
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Proof Let (AS‘— P )c is a subset of STPCS and (A“—p )C =¢.
since ol (A= )= c1®-7(g) = ¢
So int *-° (cl P ((A“—p f »:int “-P(¢)=¢.Also, gD ¢.
Similarly, let (A%-? ) = X
Since cISt—”((AS‘—p)C): cl*-P(X)= X
o -2 [e1(A%F )= 2 (x)= X Also X o X
Hence (A“—")C oint St—"(cl“—"((A“—")C »
Thus every ¢ and X is always STPCS.
Theorem 3.1.16 The union of any two STPOSs is also a STPOS
Proof. Let A™-" be a collection of STPOS
Then A" cint - (c1¥-"(A%-")).
Thus Ulint - (c19-° (A% ) cint - (Ut *-» (% ) cint - (c1 - (U a*-)
Thus UA®-° < Ufint - (c1*-# (a%-")
Since U A*-? isa STPOS.
Hence the theorem.
Remark 3.1.17 The intersection of any two STPOS is not STPOS.
Remark 3.1.17 is illustrated in the following example.
Example 3.1.18 Consider the example 3.2.
Then its STPOS are {{s,t}, {t,u}, {u,v},{s,ul{s, v} {s,t,u}, {s,u,v},{s,t,v}, {t,u,v}}
Let {s,t} and {t,u} be two STPOS.
Then, {s,t}n{t,u}={t}
Since {t} is not STPOS.

Theorem 3.1.19 The intersection of any two STPCS is also a STPCS.

Proof Let (AS‘— P )C be a collection of STPCS.
Then, (A®-°) ;cl“—p(int S‘—p((ASt—")c »

A ol (ae ) sar i (Ao ) o o s (a e )
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sinceN(A%-?) isa STPCS.

Hence the theorem.
Remark 3.1.20 The union of any two STPCS is not a STPCS.
Remark 3.1.20 is illustrated in the following example.
Example 3.1.21 Consider example 3.2.
then their STPCS are {{u,v}, {s,v},{s,t}, {t,u}, {v}, {t}, {u}, {s}}-
Let {u,v} and {s,v} be a two STPCS.
Then, {u,v}u{s,v}={s,u,v}
Thus {s,u,v} is nota STPCS.

Remark 3.1.22 Let A®-" is subset of STPOS.

Then, cl*t-? (int *-? (A%-?)) = int *-» (A%-?).
Remark 3.1.22 is illustrated in the following example.
Example 3.1.23 Consider example 3.2,

Then its STPOS is {{s,t},{t,u}, {u, v} {s,ul,{s,v},{s,t,ul,{s,u, v} {s,t,v} {t,u,v}} and its STPCS is

{ls.th {8, vh v vt ul B it ful vl

Thenint *-"{s,u}={s,u} and cI*-"{s,u}= X

int > (c1°-P (AP =it *-P (1 {s, u}) =int *-P {X }= X.
Since X # {s,u}.Hence int *-P (cI*-" (A%-P ) zint =P (A%-7 ).
Remark 3.1.24 Let (A*-" ) is a subset of STPCS.
SV R T

Remark 3.1.24 illustrated in the following example.

Example 3.1.25 Consider example 3.2,

then its STPCS is {{s, t}, {s, v}, {u, v}, {t, v}, {t,u}, {s}, {t}, {ul}, {v}}.

Then int*-"{t,v}{=¢ and cI*-*{t,v}= {t,v}

e ct*- oot o o oo (% ) = e igl— g

Since ¢ # {t,v}.Hence cl*-° (int *-P ((A“—" )C ))¢ cl*-P ((A“—" )C )
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Theorem 3.1.26 Every empty set ¢ and universal set X are STSOS.
Proof Let A®-* be a subset of STSOS and A®-* =¢.

Since it *-*(A*-% )= int %-*(¢) = ¢

So, cl*=*(int *-*(A%-* )) = cI*-*(g) = ¢ Also, g C ¢ .

Similarly, let A®-* =X ..

Since int *-*(A®-* ) =int *-*(X )= X .

So, cl**-*(int *-*(A%-* )) = cI*-*(X) = X . Also, X c X .

Hence A™-° cl(int St—S(AS‘—S)).Thus ¢ and X isare STSOS.

Theorem 3.1.27 Every ¢ and X is are STSCS.
Proof Let (A%-*) = ¢.

since int *-*((A*-* ) ) =int -+ (g) = ¢ .

So, ol *=*fint == (A% F )} =cl*-* () = ¢ Als0 g2 9.

Similarly let (A%-* ) = X Since int SI—S((Ast—S)"): int *-*(X)

X
S0 o s (A F )= c1*-2() = X IS0 X 2 X.

Hence (A% ) o cIS‘—S(int S‘—S((AS‘—S)C »

Thus ¢ ands X is are STSCS.

Theorem 3.1.28 Let A%-°be a subset of STSOS.

Then cl -3 (int st_s (Ast_s )) — -3 (Ast_s )
Proof. If A™-° is a subset of STSOS,

Then A%-* —cl St—S(int S‘—S(AS‘—S)). Therefore cl S‘—S(AS‘—S )g cl St—S(int st (A“—S)).

But cl*-* (int st_s (Ast_s )) —cl st-s (Ast_s ).ThUS ol st-s (int st_s (Ast_s )) —c|*t-s (Ast_s )

Theorem 3.1.29 Let (A°~ )’ be a subset of STSCS.
Then cl st_s (Int st_s ((Ast_s )C »: cl st_s (Ast_s )C .

Proof. If (A“—S )C is a subset of STSCS,
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Then (AS‘—S)c -) cISt—S(int St—S((A“—S)C )).Therefore int S‘—S((AS‘—S)C); int 5‘—5(c|5t—5((A5t-5)°».

But int st_s (Cl st_s ((Ast—s )C ))2 int st_s (Ast_s )C Thus int st_s (Cl st_s ((Ast_s )C )): int st_s (Ast_s )C .
Theorem 3.1.30 The union of two any STSOSs is also a STSOS
Proof. Let A®-* be a collection of STSOS

Then Ast-s cl st_s(int st_s(Ast_s))

st_s

UA™* < Uel™(int *-* (A% ) c 1= (Uint *-*(a%-*)) = ol =2 (int *-* (U A™-*)).
Thus U A®-* < Uel®=>(int *t-* (A%-*)).
Since U A®-* is a STSPOS.
Hence the theorem.
Remark 3.1.31
The intersection of any two STSOS may not always be STSOS.

Remark 3.1.31 is illustrated in the following example.

Example 3.1.32

Consider the example 3.2.

Then its STSOS are {{s, t}, {u, v}, {s,u}, {s,t,u}, {s,u, v}, {s,t,v}, {t,u,v}}
Let {s,t} and {s,u} be a two STSOS

Then, {s,t} {s,u}={s}

Thus {s} is not a STSOS.

Theorem 3.1.33 The intersection of any two STSCS is also STSCS.

Proof Let (AS‘—S )C is a collection of STSCS.
o, (v 2o

N e T e T (] IRem vem syt
N(A®=) o Nint St—S(CISt—S((ASt—S)c ».Since N(a%-*) isasTscs.
Hence the theorem.
Remark 3.1.34 The union of any two STSCS may not always be STSCS.
Remark 3.1.34 is illustrated in the following example.
Example 3.1.35 Consider example 3.2,

Then its STSCS are {{u, v}, {s,t}, {t,v},{v}, {t}, {u}, {s}}-
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Let {u,v} and {t,v} be a two STSCS.
Then, {u,v}u {t,v}={t,u,v}
Here {t,u,v} is not a STSCS.

3.2 Supra Semi-Pre Tri-Topological space

Definition 3.2.1 A subset A*-* of topological space is said to be supra tri-semi-pre topological space
(STSPTS) if A*-* cl St—“'(int St—p(cl S‘—’)(AS‘—’)))). The collection of A*-* is called supra tri-semi-pre
open set(STSPOS).The complement of STSPOS is known as supra semi-pre closed set (STSPCS)

(Ast_sp )C .

Definition 3.2.2 The interior of the SSPTTS is defined as the union of all open sets in STSPOS
contained in A*-* and is denoted by int St—S"(AS‘—S"). A™-* cint S"—S"(AS‘—S").

Definition 3.2.3 The closure of the SSPTTS is defined as the intersection of all closed sets in STSPCS
containing in (A“—S")c and is denoted by cl*'-*° ((As‘—s“ )C) (A“—Sp )c Sl - (AT )°

Example 3.2.4 let X ={k,I,m}. Then its

STSPCS are {{1}, {k, 1}, {I, m}, {k, m}}

STSPCS are {{k, m}, {m}, {k},{1}}

Theorem 3.2.5 Every empty set 4 and universal set X is always SSPOS in STTS.
Proof Let A™-** = 4 .Since cl SI—s”(AS‘—Sp):cI - (4)=¢ and
oo (3 9)) i 5(g)— g

So, ol (it *- (el # (A% ) eI 2(4) = 6. Also,
Similarly, let A¥-* =X

since int - (cI*-*(A¥-% ))=int (X )= X

S0, cl¥=*(int - (c1¥-* (A%-* ) =cI*-* (X )= X Also X = X .
Hence A% gl (it = (o1 (4% %)

Thus the empty set 4 and universal set X is always SSPOS in STT.

Theorem 3.2.6 Every empty set 4 and universal set X is always SSPCS is STTS.
Proof Let (A%~ ) =4
Since, cl*-* ((ASt—Sp )C )= clst-*p (¢) = ¢ and int - (Cl st_sp ((Ast_sp )c ))

So, 5o # (aw )
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Hence, every empty set ¢ is always SSPCS in STT.
Similarly, let A¥-* = X

since, c1*#((%# = c1*-#(x)= x anc
oo (a0 oo

So, o5t o5 {(ar > ))) (K)o

Hence, A*-** 5cl*-*F (int st_sp (cl“—s’) ((AS‘—S" )C »)
Thus the empty set 4 and the universal set X is always SSPCS in STTS.
Theorem 3.2.7 The union of any two STSPOSs is also a STSPOS
Proof. ;Let A*-* be a collection of STSPOS
Then A% <l plint* (-2 (A% ) < Uel - it *-#(c1- (4%
o Ui (A2 ot oo U2 (a%-))
ol e (g (J A,
Thus U A% <Uel -t = (el - (s}
Since U A®-* is a STSPOS
Hence the theorem.
Remark 3.2.8 The intersection of any two STSPOS may not always be STSPOS.
Remark 3.2.8 is illustrated in the following example.
Example 3.2.9 Consider the example 3.2. Then its STSPOS are
{{s,t},{u, v}, {s,u}, {s,t,u}, {s,u, v}, {s, t,v}, {t,u, v}}
Let A={s,t} and B={s,u}.
Then, {s,t}{s,u}={s}
Thus {s} is not a STSPOS.

Theorem 3.2.10 The intersection of any two STSPCS is also STSPCS.

Proof Let (A*-*)° be a collection of STSPCS.

Then, (A=) Sint = (e = (o= )

i ol sl (s = ) i ot e (s =Y )
i ol (a5 ) i ool o (a7 )
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Thus N (A%-* ) 5 Nint - (C| o (i”t - ((ASt_Sp f )))

since o (A*-* ) isa STSPCS.

Hence the theorem.
Remark 3.2.11 The union of any two STSPCS may not always be STSPCS.
Remark 3.2.11 is illustrated in the following example.
Example 3.2.12 consider example 3.2. the STSPCS are
fuv) ds,th fe v ) e ) s
Let A={u,v} and B ={s,v}. Then,
AUB ={u,vjuit,v}={t,u,v}
Here is not a STSPCS.
Theorem 3.2.13 Every STSOS is a STSPOS
Proof Follows from the example 3.1.7 and example 3.2.4
Theorem 3.2.14 Every STSCS is a STPCS.

Proof Follows from the example 3.1.7 and example 3.2.4.

Theorem 3.2.15 Let A¥-* be a subset of STSPOS. Then
o1 - e (A ) =i ()

Proof. If A*-* isa STSPOS,

Then, A <ol i *-# (19 (%),

But - (-9 (A% ) oot (A7),

Thus ol i - (c1-2(a%-# )i *-(a%-%)
Hence the theorem.

Theorem 3.2.16 Let (A*-* ) be a subset of STSPCS. Then
ol ol 5 oo o)

Proof. If (A%~ is a STSPCS

Then () oint*-=(or*-=fot == (A= )|
s> s =) e ={ae =)

s o o (o Yoo (a0 ).
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Hence the theorem.

3.3 t-open sets in supra-tri-topological space

Definition 3.3.1 Asssume that (X o rZSt,r;‘) is a supra tri-topological space. Then Z, is an supra tri-set
over X is said to be a supra tri-t-open set in (X,Tft,rst,r?ft) if and only if there exist supra tri-open set

Z, int'\Z,in ¢, Z,in ¢ that Z=2, LZ, UZ,.
The complement of supra t-closed set is called supra tri-t-closed set.

Definition 3.3.2 The interior of STTS in t-open sets (tint )is defined as the union of all supra-tri-t-open
sets contained in Z . Z ctint(Z).

Definition 3.3.3 The closure of STTS in t-open sets (tcl) is defined as the intersection of all t-closed
sets containingin Z. Z°¢ thl(zc).

Example 3.3.4 let X ={a,b,c,d}. Then 7' ={p, X, {a}}, 75" ={p, X, {d}}, 3" = {¢, X, {b}}are three supra
topological space. T*-' ={g, X, {a}, {o}, {d }}

T%-' ={a,b,d} is a supra tri-t-open set where {a}ez',{d}e ', {b}e s such that
T —faludd ol
Theorem 3.3.5 Assume that (X,Tl,TZ,TS) be an supra tri-topological space.

Every empty (¢) and the universal set (x ) are always a supra tri-t-open set in (X,Tl,r2,73).

Proof we can write the empty set () as Z =1z, Uz, Uz where 7;' =@, 75 =@, 75 =¢ are supra tri-
open set in (x,rft)(x,r;‘) and (X,reft) respectively. Hence Z =g U@ U @. Hence Z is a supra tri-t-

open set in (X ik r;t).

Similarly, we can write the universal set Z =7, Uz;' Uz where 7' = X, 7' = X, 75 = X are
supra open set in (X,rft ) (X,rjt) and (X,r§‘) respectively. Hence Z = X U X U X is a supra tri-t-open

sets in (X,rf‘,rjt,rgt).

Theorem 3.3.6 Every supra open set in (X,rft),(x,rjt)and (X,r?) are supra tri-t-open set in

st st st
(X,rl Ty Ta )

Proof Suppose that Z be an supra open set in (X,rf‘). Now, we can write Z=2Z U ¢ ¢ Therefore
there exist supra open set Z,4,4 in (X,rf‘ ) (X,rjt) and (X , r§‘) respectively such that Z=Z UguU ¢

Hence Z is a supra tri-t-open set in (X,rf‘,rj‘,rgst).

Suppose that Z be an supra open set in (X,rj‘). Now we can write Z=¢ U Z U ¢ . Therefore there
exist supra open set ¢,Z,¢ in (X Ty ) (X : rj‘)and (X : r§‘) respectively such that Z =g U Z U ¢ . Hence

Z is a supra tri-t-open set in (X T, TS 13“).
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Suppose that Z be an supra open set in (X,z';t). Now we can write Z=¢ U ¢\ Z . Therefore there
exist supra open set ¢,¢,Z in (X T ) (X , rjt) and (X : r§‘) respectively such that Z =¢ U ¢ Z .Hence

Z is a supra tri-t-open set in (X : rft,rjt,rjt).

Theorem 3.3.7 Every supra closed set in (X,rf‘ ) (X,ré‘t) and (X,r?ft) are supra tri-t-closed sets in

st st st
(X,rl Ty Ta )

Proof Suppose that Z° be an supra closed set in (X,rf‘). Now we can write Z°=Z°ngng.
Therefore there exist supra closed set Z¢,¢,¢ in (X,rf‘), (X,rj‘) and (x,r;“) respectively such that

Z°=Z° n¢n¢.HenceZ is asupra tri-t-closed set in (X,rft,r?,r;t).

Suppose that Z° be a supra closed set in (X,r?). Now we can write Z° =¢Z° n¢. Therefore
there exist supra closed set Z° ¢,¢ in (x,rft),(x,r;t) and (X,rjt) respectively such that

Z°=¢NZ°"¢.Hence Z° is asupra tri-t-closed set in (X,rf‘,rjt,rsst).

Suppose that Z° be a supra closed set in (X,rjt). Now we can writeZ® =¢ ¢ N Z° . Therefore
there exist supra closed set ¢,¢,Z° in (X,Tft),(x,rjt) and (X,r§t). Hence Z° is a supra tri-t-closed set

H t t t
in (X,rlS Ty T3 )

Conclusion In this study, the idea of supra-tri-topological space is introduced. The interior and closure
are also defined in this space. Some types of open sets like semi, pre, semi-pre, t-open sets are defined
with interior and closure concept in such space. Also, basic theorems are proved and examples are
given.

Reference

[1] M. E. El-shafei*, A. H. Zakari®, T. M. Al-shami?®, “Some Applications of Supra Preopen sets”,
Hindawi, Journal of Mathematics, volume 2020, Article ID 9634206.

[2] U. D. Tapi', Ranu Sharma?®, “a, Open Sets in Tri Topological Space”, International journal of
Innovative Research in Science and Engineering, vol.No.3, issue 03, March 2017.

[3] T. Al-Shami, “On supra semi open sets and some application on topological spaces,” Journal of
Advanced Studies in Topology 2017, vol 8, no. 2, pp. 144-153,2017.

[4] T. Al-Shami, “Some results related to supra topological space,” Journal of Advanced studies in
Topology, vol. 7, no.4, pp.283-294, 2016.

[5] O. R. Sayed, “Supra pre-open sets and supra pre-continuous on topological spaces,” Series
Mathematics and Information, vol. 20, pp. 79-88, 2010.

[6] Palaniammal. S, “Study of Tri topological spaces”, Ph.D Thesis, 2011

[7] A. S. Mashhour, A. A. Allam, F. S. Mahmoud and F. H. Khedr, “On supra topological spaces,”
Indian Journal of Pure and Applied Mathematics, vol. 14, pp. 502-510,1983.

[8] D. Andrijevic, “semi-preopen sets,” Matematicki Vesnik, vol. 38, pp. 24-32,1986.

[9] N. Levin, “Semi-opem sets and semi-continuity in topological space,” The American Mathematical
Monthly, vol. 70, no.1, pp. 36-41, 1963.

IJCRT22A6401 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | d281


http://www.ijcrt.org/

www.ijcrt.org © 2022 1IJCRT | Volume 10, Issue 6 June 2022 | ISSN: 2320-2882

[10] U. D. Tapi, R. Sharma and B. Deole, “Semi-open sets and pre-open sets in tri topological space,” i-
manager’s Journal on Matematics 2016, DOT: 10.2.6634/ jmat. 5.3.8227.

[11] J. C. Kelly, “bitopological space,” proc. London Mat. Soc. No.3, 13(1963), 71-89.

[12] R.Gowril and A.K.R. Rajayal2, “On Supra Bitopological Spaces,” 10SR Journal of Mathematics
(IOSR-JM) e-ISSN: 2278-5728, p-ISSN: 2319-765X. Volume 13, Issue 5 Ver. I1 (Sep. - Oct. 2017), PP
55-58.

[13] B.K. Lahiri and P. Das, “semi open sets in a space,” sains Malaysiana, Vol.24, no.4, pp 1-11

[14] Martin m. Kovar, “On 3-topological version of @ -regularity,” internat. J. Math and math sci,
vol.23, no.6 (2000), 393-398, S0161171200001678.

IJCRT22A6401 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | d282


http://www.ijcrt.org/

