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1. Introduction

The observations have shown several impacts of topological space in computer In recent study,
topology in data mining plays a significant role Pawlak, (1991), Kirbas and Aslim (2009).
Information systems are fundamental instruments for generating information understanding in any
real-life sector, and topological information collection structures are appropriate mathematical
models for both quantitative as well as the qualitative information mathematics. This has an impact
in digital topology and computer science Khalimsky, Kopperman and Meyer (1990), Kong,
Kopperman and Meyer (1991), Kovalesky and Kopperman (1994) and Moore and Peters (2005),
quantum, high-energy, particle physics and superstring theory Landi, (1997) and Svozil, (1987).

Initially, Kuratowski (1930) introduced the concept of ideal topological space. The concepts of semi-
open and semi-continuous maps is introduced and studied by Levine (1963). Further, the same
author Levin (1970) studied generalized closed sets in topology and investigates various properties.
Jankovic and Hamlett (1992) studied the concept of a local function and obtained the significant
properties of these functions. Meanwhile, Dontchev (1996) verified the certain properties of pre-I-
open sets. Initially the notion of generalized topology was introduced by Csaszar (2001

Hatir and Noiri (2006) studied d-b-continuous functions and obtained several results related to

continuity. Levine (1961) introduced weakly continuous functions and established some new results.
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Further, Son, Park and Lim (2007) introduced weakly clopen and almost clopen functions and
investigate various properties of almost clopen functions. Nithyanantha and Thangavelu (2011)
studied binary topology and investigate various characterizations.

In this paper we developed the concept of strongly £-continuous maps and the significance of

results have been shown by several counter examples. Some require basic definitions, concepts of &-
topological, 1€, Sand notations arediscussed in Section 2. The concept ofstrongly &,-continuous maps

is demonstrated in Section 3. At last, the conclusion is given in Section 4.

2. Preliminaries
In this portion, we discussed few require and important definitions, concepts of &-topological, I£..S

and some notations.
Definition 2.1: SupposeY,; and Y, are any two non-void sets. Then & from Y, to Y,is a binary

structure & < p(Y,) X (Y,) satisfying the conditions i.e., (@,0), (Y., Y,) €& and If {(L,
M,); a € I'} is a family of elements of &, then (Uger Lo, User My,) € & If Eis &, from Y, to Y, then
(Y1, Y3, 8) is known as &-topological space (&.S) and the elements of £ are known as the &-open
subsets of (Y4, Y3, &). The elements of Y; X Y, are known as &-points.

Definition 2.2: LetY, and Y, be any two non-void set and (L;, M;), (L, M,) are the elements of
P (Y1) X g(Y,). Then (L1, M;) € (L, M,) only if L; € L,and M; € M,.

Remark 2.1: Let {T,; o € A} be the family of &, from Y, to Y. Then, Neea Ty is also & from Y,
to Y. Further U, T, need not be a &.

Definition 2.3: Let (Y4, Y, &) be a& . Sand LS Y;,M S Y,. Then (L,M) is called &-closed in
(Y1, Y2, 9 if (Y1\L, Y,\M) €&

Proposition 2.1: Let(Y,,Y,,&) is £.S. Then (Y4,Y,) and (@,9) are &-closed sets. Similarly if
{(L,M,): o € T} is afamily of &-closed sets, then (Nyer Ly, Nger M) is E-closed.

Proposition 2.2: Let(L,M) < (Y4, Y). Then (L,M) is &-open in (Y4, Y5, &) iff (L, M) = I.(L,M)
and (L, M) is &-closed in (Y4, Y3, &) iff (L, M) = Cl:(L, M).

Definition 2.4: Any non-empty collection  of subsets of Y; X Y, is an ideal only if it satisfies the
two important axioms, i.e. if (L,M) € Jand (P,Q) < (L,M) then(P,Q) € Jand If (L,M) € I and
(P,Q) €Jthen(LUP, MUQ) € 3. LetEbe & and 3 be an ideal, then (Y, Y,,& ) is said to be
an ideal &-topological space (I€.S).

Example 2.2: Let (Y4, Y5, &) be &.S. The collection I = @ and 3 = g(Y,) X $(Y ) are also ideals
onY; xY,.

Definition 2.5: Let (Y4,Y2,&3) be 1&.S and (L,M) €Y, XY,. Then the set (L,M)*(3) =
{x,y) €Y XY,/(UNLVNM) ¢S for every nbd (U, V) of (x,y)} is known as the local function
of (L, M) in the respect of 3 and & We normally denote (L, M)* instead of (L, M)*(J) to avoid any
confusion.

20920
Eur. Chem. Bull. 2023,12(Special Issue 4), 20919-20925



Strongly éx-Continuous Maps in IS

Section: Research Paper
ISSN 2063-5346

Definition 2.6: Let (Y,Y3,§3) be Ig;Sand (L, M) € Y; X Y. Then (L, M) is known as & -semi-
open if for any&-open set (U, V),(L, M)\CI:(U, V) € I3 whenever,(U, V)\(L, M) € 3. Likewise(L, M)
is known as& - a-openif for any&-open set (U,V), (L, M)\I¢(Cl:(U,V)) € 3 whenever, (U,V)\
(LLM) € 3.

Definition 2.7: Let (Y1,Y,&3) be IS and (L, M) S Y; X Y,. Then (L, M) is known as E-pre-
open if for any &-open set (U,V), (U, V)\Cl:(L, M) € Iwhenever, (L, M)\(U,V) € J. Likewise
(L, M) is known as& - B-openif for any £-open set (U,V) such that (U, V)\I;(Cle(L,M)) € 3
whenever, (L, M)\(U,V) € 3.

Definition 2.8: Let (Y4,Y,,£3) be 1§, Sand (L, M) < Y; X Y,. Then (L, M) is called é*s-open set
if (U, V\(L,M) € 3 whenever,(L,M) < (U, V), where (U, V) is &-open set.

Definition 2.9: Let (Y, Y3,&3) be IE.S and (L, M) € Y, X Y,. Then (L, M) is called g*s-semi-
open set if (U, V)\I:(L,M) €I whenever, (L,M) € (U,V) , where (U,V) is & -open set.
Similarly (L, M) is called i*s-a-open set if (U, V)\Cl:(I:(L,M)) € 3 whenever, (L,M) < (U,V),
where (U, V) is &-open set.

Definition 2.10: Let (Y;,Y,,&3) be IE.S and (L, M) € Y, X Y,. Then (L, M) is called e’;*s-pre-
open set if (U,V)\Cl:(L,M) €3 whenever, (L,M) € (U,V) , where (U,V) is & -open set.
Similarly (L, M) is called &' -B-open set if (U, V)\Iz(Cle(L,M)) € I whenever, (L,M) € (U,V),
where (U, V) is &-open set.

3. Strongly €x-Continuous Maps

We introduced in this section the concept of strongly &-continuous in I€..S and established the
relationships between these maps and some other maps. The results have been shown by making the
use of counter examples.
Definition 3.1: If (Z,7) be Grand (Y4, Y3, 3)isIE,S. Then the mapping F: (Z,7) - Y X Y, is
known as &x-semi (§5-a) continuous map if F~1(L, M) is Tx-semi (J5-a) open in (Z,T) V &-open
sets (L,M) € (Y41,Y3,8).

Definition 3.2: If (Z,77) be Gr and (Y4, Y,,& 3) is IE,S. Then the mapping F: (Z,T) - Y, X Y, Is
known as strongly &x-semi (strongly &s-a) continuous map if F~1(L, M) is Tx-semi (75-o) clopen
in(Z,7) Vv &set(L,M) € (Yq1,Y38).

Example 3.1: If Z={1,2,3} , Y, ={a,,a,} and Y, ={b;,b,} . Then clearly T =
(6,{1,3},{2,3},Z} is Gr |, 3={0,{3},{23}} is an ideal on Z and
& ={(9,0),({as}, {b2}), {a2}, {Y2}), (Y1, Y2)} is &, from Y, to Y,. ConsiderF: (Z,7) - Y, X Y,
defined as F(1) = (a;,by) and F(2) = (a5, Y,) = F(3) . Therefore F~1(@,0) = {8}, F 1({a,},
{b}) ={1}, F'({a}, {Y2) =1{2}, f*{azx} {Y.}) =1{23}, F'{@}, {b:}) = {8}, F' ({0},
(b)) =1{2} F7'{e} (YD) ={0},F'{a}, BH=(0} ., F'({a}, {b2}) = {0}

F (a2} @) = {0}, F'({az} (b)) = {0}, F'({az} (b)) =1{23}, F'({Y.},{8}) = {2},
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F1{Y.} (b)) = {2}, F1({Y,}, (b)) = {@} and F~1(Y,,Y,) = {Z}. Hence we see inverse image
of every &-set is Jx-semi (J5-a) clopen set in (Z,7). Thus F is strongly &x-semi (strongly&x-a)
continuous map.

Remark 3.1:& (&-semi, §-a, §-pre, §-B) continuous map =<« strongly &x-semi (strongly &x-a)
continuous map

Proof: Quite easy while the converse can be illustrated as follows.

Example 32: If Z={1,2,3} , Y;={a;a,} and Y, ={by,b,} . Then clearly
T={0,{1},{1,2},{1,3},{2,3},Z2}is Gy, I ={0,{1},{2},{1,2}} is an ideal on Z and &=
{(9,0), ({22}, {b.}), {as}, {Yo}), (Y1, Y2)} is & from Y; to Y,. Consider the mapping F: (Z,t,) -
Y, XY, defined as F(1) = (ap,b,) = F(@3) and F(2) = (a;,Y,) . Therefore F~1(0,0) = {0},
Flah b)) =1{2), Fl'(ad (H=1{2}, *({a;} (YD) =1{0}F ({2} {b:})={(0},
FH{@} (b)) = {8}, F7'({0}, (o) ={0},F *({as}, 8H =(0} . F'({as}, (b)) ={2} ,
F{a0) = {0} . F'({az}, (1) =1{0} , F'({az}, (b2} ={1} , F'{Y1}.{8}) = {0} ,
F1{Y.} (b)) = {2}, F1({Y,}, {by}) = {@}and F~1(Y,,Y,) = {Z}. Hence we see that the inverse
image of every &-set is Jx-semi-clopen set in (Z,7). Thus F is strongly&x-semi (strongly&x-a)
continuous map but not &-continuous (§-semi, &-a, &-pre, &-3) map.

Proposition 3.1: Strongly &x-semi (strongly &x-a) continuous map=< &y-semi (§x-a) continuous
map.

Proof: Suppose(L, M) be &-set and F be strongly &x-semi (strongly &x-a) continuous map. Therefore
F~1(L, M) is Tx-semi (T5-a) clopen in (Z,T). Since Jx-semi (T5-a) clopen is Tx-semi (75-a) open.
Hence F~1(L, M) is J5-semi (75-a) open in (Z,T). Thus F is &x-semi (§x-a) continuous map.

The converse can be illustrated as follows.

Example 3.3: If Z={1,2,3} , Y,={a;,a,} and Y, ={b;,b,} . Then clearly
T =1{0,{1,2},{2,3},Z} is Gy , I ={0,{2,3}} is an ideal on Z and &= {(®,0), ({a;},{bs}),
({a }, {2}, (Y1, Y,)} is & from Y;to Y,. Consider F: (Z,T) — Y; X Y, defined as F(1) = (a;,by) =
F(3). Hence we see that the inverse image of every &-set is 7y-semi (§x-a) open set in (Z,T). Thus
F is &x-semi-continuous map while not strongly&s-semi (strongly §x-a) continuous map because
F1({a}, {b.}) = {1,3} where {1,3} is not Tx-semi (§5-a) clopen set in (Z,T).

Proposition 3.2: Strongly &x-a-continuous map =< strongly &x-semi-continuous map

Proof: Suppose(L, M) be a &-set and?F is strongly&s-a-continuous map. ThereforeF ~1(L, M) is T-a-
clopen set in (Z, 7). Since every Jx-a-clopen set is Jx-semi-clopen, therefore F~1(L, M) is J5-semi-
clopen setin (Z, 7). Hencef is strongly &x-semi-continuous map.

The converse can be is illustrated as follows.

Example 3.4: LetZ ={1,2,3,4},Y; = {a;,a,}and Y, = {by,b,}. Then T = {0, {1}, {2}, {3}, {1, 2},
{1,3},{1,4},{2,3},{3,4},{1,2,3},{1,3,4},{1,2,4},{2,3,4}, Z} is G1,3 = {0,{2}} is an ideal on Z and
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& ={(0,0), {a1}, {b1}), {2z}, {b2}), ({a1 1, {Y2}), (Y1, Y2)} is & from Y; to Y. Consider F: (Z,T) -
Y; X Y, defined as F(2) = (ap, by) and F(1) = F(3) = (a;,b;) = F(4). Hence we see that the
inverse image of every &-set is Jx-semi-clopen set but not 75- a-clopen set in (Z,7). Thus F is
strongly &x-semi-continuousbut strongly &x-a-continuous map.

Definition 3.3: If (Z,7) be G¢S and (Y;, Y5, & ) is IEpS. Then the mapping F: (Z,T) - Y; X Y, is
known as &5-pre (§5-B) continuous map if F~1(L, M) is Tx-pre (75-B) open in (Z,T) V &-open sets
(Lr M) € (erYZJ E)

Definition 3.4: If (Z,7) be GrS and (Y, Y5, &, ) is IErS. Then the mapping F: (Z,T) - Y; X Y, is
known as strongly &x-pre (stronglyZs-B) continuous map if F~1(L, M) is Tx-pre (7x-B) clopen in
(Z, T) v E-SEt (L, M) € (YlJYZJE)'

Example 35: Let Z={1,2,3} , Y;={a;,a,} and Y, ={b;,b,} . Then clearly
T={0,{1,2},{2,3},Z} is GrS , 3I={0,{2},{23}} is an ideal on Z and
£ ={(2,0), ({az}, {b2}), (a1}, {2}, (Y1, Y2)} is & from Yy to Y, . Consider F: (Z,7) - Y; X Y;
defined as F(1) = (a4,Y,) = F(2) and F(3) = (a,, b,). Hence we see that the inverse image of
every &-set in (Yq,Y,, ) is Ix-pre (75-B) clopen set in (Z,T). Thus F is strongly &-pre (strongly &-
(3) continuous map.

Remark 3.2:& (&-semi, §-o, &-pre, §-B) continuous map =<« strongly & -pre (strongly &x-)
continuous map

Proof is quite easy while the converse can be is illustrated as follows.

Example 3.6: In Example 3.5, F is strongly&x-pre (strongly&x-f) continuous map but not § (§-semi,
¢-a, &-pre, &-B) continuous map.

Proposition 3.3: Strongly &x-B-continuous map =« strongly&y-pre-continuous map

Proof: Suppose(L, M) be€-set and F be strongly &x-B-continuous map. Therefore F~1(L, M) is 75-B-
clopen set in (Z,T). Since every 75-B-clopen set is Jx-pre-clopen, therefore F~1(L, M) is Jx-pre-
clopen setin (Z, 7). Thus F is strongly &-pre-continuous map.

The converse can be is illustrated as follows.

Example 3.7: Let 3 = {(D, {2},{2,3}} in Example 3.4, then F is strongly &x-pre-continuous map but
not strongly &x-B-continuous map.

4. Conclusion

We introduced and study useful concept of strongly & -semi-continuous and established the
relationship between these maps with several other maps like &, &-semi, &-pre, &-a, &-[3-continuous
maps etc. The significant of results have been shown by several counter examples. In the present
direction, we have categorised maps in generalized binary ideal topological spaces and investigated
the behaviour of presented maps by utilizing ideal. We conclude the following relationships in this

paper
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& (&-semi, &-a, E-pre, £-f) continuous map =<« strongly &x-semi (strongly &x-a) continuous map

Strongly &x-semi (strongly x-ar) continuous map=< &x-semi (¢x-a) continuous map.

Strongly éx-a-continuous map =<« strongly &x-semi-continuous map

& (&-semi, &-a, €-pre, £-f) continuous map =<« stronglyéy-pre (stronglyés-f) continuous map

Strongly &x-f-continuous map =<« stronglyéy-pre-continuous map
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