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1 Introduction

In both the pure and applied domains, the importance of general topology is quickly increasing. 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 and qualitative information mathematics.
Initially, Mashhour et. al. [21] introduced pre-open sets and pre-continuity in topology. Levine [18] introduced the class
of generalized closed (g-closed) sets in topological spaces. The generalized continuity was studied in recent years by
Balachandran et.al. Devi et.al and Maki et.al [5,10,20]. Regular open sets have been introduced and investigated by Stone
[27]. Miguel Caldas and Cueva introduced and studied the concept of semi-generalized continuous maps in topological
spaces [7]. The authors Arya,S. P., Gupta,R Anuradha, Baby Chacko and Singh D [2-3,28] introduced the concept of
strongly continuous functions and almost perfectly continuous functions in topological spaces and established the various
significant results. Benchalli S.S and Umadevi | Neeli Nour T.M [4, 26] studied the concept of totally semi-continuous
functions and semi-totally continuous functions in topological spaces and verify the certain properties of the concept.
Bhattacharya,S, [6] introduced and studied the concept of generalized regular closed sets and establish the various
characterizations. Nithyanantha and Thangavelu [23] introduced the concept of binary topology between two sets and
investigate some of the basic properties, where a binary topology from X to Y is a binary structure satisfying certain
axioms that are analogous to the axioms of topology. Jamal M. Mustafa [12] studied binary generalized topological spaces
and investigate the various relationships of the maps so discussed with some other maps.

1.1 Contribution:

As outline, the concept &-pre-continuous and &-regular continuous map, &-pre-generalized closed sets, €-pre-generalized
continuous maps and &-pre-irresolutes are introduced in §-topological spaces and investigate various relationships by
making the use of some examples

1.2 Organization

The rest of the paper structured as follows: Some require basic definitions, concepts of &-topological and notations are
discussed in Section 2. In section 3, namely &-Pre-Continuous Maps we have introduced several maps and have discussed
their relationships also. In section 4, headed by the concept of &-Regular Continuous Maps we introduced several maps
and studied their relationships. In section 5, headed by the concept of §-Pre-Generalized Closed Sets and Maps we
introduced several closed sets and their maps and verify their relationships. Finally, Section 6 concludes the paper with
possible scope of the concept. Throughout the paper g (Y) denotes the power set of Y.

2. Preliminaries
Some require and important definitions and concepts of é-topological space and notations have been given in this portion
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Definition 2.1: LetY; and Y, be any two non-void sets. Then &-topology (§r) from Y; to Y, is a binary structure & <
o (Y;) x p(Y,) satisfying the conditions i.e. (@,9), (Y;,Y;) € Eand If {(L,, M) ; a € '} is a family of elements of &,
then (Uger Lo, UgerMy) €&, If Eis & from Y, to Y, then (Y;,Y;,%) is called a §-topological space (§;S) and the
elements of & are called the &-open subsets of (Y;,Y;,%). The elements of Y; X Y, are called simply &-points.

Definition 2.2: LetY; and Y, be any two non-void set and (L, M;), (L,, M,) are the elements of go(Y;) X (Y,). Then
(L, My) € (L, M) onlyifL; € L, and M; € M,.

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

Definition 2.3: Let (Y;,Y;,8) be a&¢rSand L€ Y;,M € Y,. Then (L, M) is called &-closed in (Y;,Y,, &) if (Y;\L, Y3\
M) € &

Proposition 2.1: Let(Y;,Y5,8) is &:S. Then (Y;,Y,) and (@, @) are &-closed sets. Similarly if {(L,, My):a €T} is a
family of €-closed sets, then (Nyer Ly, Nger My) S E-closed.

Definition 2.4: Let(Y;,Y,,8) is &S and (L, M) < (Y3, Y,). Let (L, M)l*E = N{Ly: (Ly, M) is &-closed set and (L, M) S
(Lo, Mo} and (L M), = N{Mg: (Lo, M) is E-closed set and (L, M) & (L, Mo)}-Then (L, M), (L M)*')) is &-
closed set and (L, M) € (L, M)l*E ,(L, M)Z*g). The ordered pair ((L, M)l*E ,(L, M)Z*E)) is called &-closure of (L, M) and
is denoted Clg(L, M) in &S (X, Y, w) where (L, M) < (Yy, Y2).

Proposition 2.2: Let(L, M) < (Y;,Y;). Then (L, M) is §-open in (Y1, Y, ) iff (L, M) = Ig(L, M) and (L, M) is §-closed in
(Y1,Y3,8) iff (L, M) = Clg(L, M).

Proposition 2.3: Let (L,M) € (N,P) € (Y, Y,) and (Y;,Y3,8) is &S. Then Clg(@,0) = (8,9), CL(X,Y) = (X,Y),
(L M) € Cle(L,M) , (L, M)l"E c(NPY, , (L M)Z*E) c (N,P)¥, , Clg(L,M) S Clg(N,P) and Clg(Clg(L,M)) =
Clg(L, M)

E 1

Definition 2.5: Let(Y;,Y;,8) is §rS and (L, M) € (Y3, Y3). Let (L, M)loE =U {Lq: (Lg, My)is &-open set and (L, M) S
(Lo, Mg)} and (L, M)?’, =U {Mg: (Lq, M)is §-open set and (L, M) € (L, Mg)}.Then (L, M)*°,, (L, M)2",) is &-
open set and (L, M)lo‘E , (L, M)ZOE) c (L,M). The ordered pair ((L, M)loE , (L, M)Zog)) is called &-interior of (L, M) and
is denoted I (L, M) in &S (X, Y, w) where (L, M) € (Y;,Y3).

Proposition 2.4: Let (L, M) < (Y, Y;). Then (L, M) is &-open setin (Y;,Y;,8) iff (L, M) = I(L, M).

Proposition 2.5: Let (L,M) € (N,P) € (Y1,Y;) and (Y3,Y3,8) is §S. Then 1:(@,0) = (8,9), X,Y) = (XY),
(LM € (NP, (LM, € (NP, Te(L, M) € I(N,P) and I (Ig(L, M)) = Ig(L, M)

Definition 2.6: Let (Y;,Y5,8) is &S and (Z,T) be Gt. Then the map F: (Z,7) = Y, X Y, is called £-continuous at z € Z
if for any &-open set (L, M) € (Y;,Y;, &) with F(z) € (L, M) then there exists T-open G in (Z,7) such thatz € G and
F(G) < (L,M). The mapping F is called &-continuous if it is £-continuous at each z € Z .

Proposition 2.6: Let (Y;,Y,,€) is &S and (Z,T) be G. Then the map F:(Z,T7) - Y; X Y, is called é-continuous if
F~1(L, M) is T-open in (Z,T) for every &-open set (L, M) in (Y;,Y5,%).

3. &-Pre-Continuous Maps (§PCM)

In this section, the concept of &-pre-continuous maps, totally é-pre-continuous maps and strongly &-pre-continuous maps
in &S have been introduced and established the relationships between these maps and some other maps by making the
use of some counter examples.

Definition 3.1: Let (Y;,Y3,8) is &S. Then (L, M) < (Y,Y,,§) is said to & -pre-open set ((POS) if (L, M) <
I (Clg(L, M)). The complement of &-pre-open set is ¢-pre-closed set denoted as (§PCS).
Definition 3.2: Let (Y, Y5, &) is&Sand (Z,T) be Gr. Then the map F: (Z,7) — Y; X Y, is called &-pre-continuous map
(éPCM) if F~1(L, M) is T-pre-open in (Z,T") for every &-open set (L, M) in (Yy, Y5, ).

Definition 3.3: Let (Y;,Y,,€) is &S and (Z, T) be Gg. Then the map F: (Z,T7) — Y; X Y, is said to be
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i) Totally £-continuous map (TECM) if F~1(L, M) is T-clopen in (Z,T) for every &-open set (L, M) in (Y;,Y;,¥).

ii) Totally &-pre-continuous map (TéPCM) if F~1(L,M) is T -pre-clopen in (Z,7) for every &-open set (L,M) in
(Y1, Y2, 8).

iii) Strongly &-continuous map (S¢CM) if F~1(L, M) is T-clopen in (Z, T) for every &-set (L, M) in (Y;,Y3, ).

iv) Strongly &-pre-continuous ma(SEPCM)p if F~1(L, M) is T-pre-clopen in (Z, T) for every &-set (L, M) in (Y1, Y5, ).

Proposition 3.1:

i) Every strongly &é-continuous map in &S is totally é-continuous map

ii) Every strongly &é-pre-continuous map in &S is totally &-pre-continuous map

iii) Every totally &-pre-continuous map in &S is totally £-continuous map

Proof: Let (Y;,Y5,8) is &S and (Z,7) be Gy and the map F: (Z,T) — Y; X Y, is strongly é-continuous map. Therefore
F~1(L,M) is T-clopen in (Z,T). Thus for every &-open set (R,S), F~1(R,S) is T-clopen in (Z,T). Hence F: (Z,T) -
Y; X Y, is totally £-continuous map. The proof of (ii) and (iii) are quite analogous.

Remark 3.1: The converse of Proposition 3.1 need not be true shown in Example 3.1, Example 3.2 and Example 3.3.

Example 3.1: LetZ={1,2,3}, Y; = {m;,m,} and Y, = {l;,1,}. Then T = {@,{1},{3},{1,2},{1,3},{2,3},Z} and € =
{(@,0), {m,},{1,}), {m,}, {2}, (Y, Y,)}. Clearly T is Gy on Z and € is & from Y; to Y,. Now define F: (Z,T) -
Y, XY, by F(1) = (m, 0) =F(@3) and F(2) = (0,1,) . Therefore F71(@, ) =0 , F({m}{,}) = {8},
F1({m,},{Y,}) = {8} and F~1(Y;, Y,) = Z. This shows that the inverse image of every &-open set in (Yy,Y,, &) is T-
clopen in (Z, 7). Hence F: (Z,T) — Y; X Y, is totally £-continuous map but not strongly &-continuous map because
F1({m,}, {®}) = {1,3} and F1({@},{1,}) = {2}, where {1,3} and {2} are not T-clopen in (Z,T).

Example 3.2: In Example 3.1 the 7 -pre-clopen in (Z,7) are @,{1},{3},{1,2},{2,3} and Z. NowF (@, @) = @,
F1{m}, {1LY) = {0}, F1({m,},{Y,}) = {@}and F~1(Y,, Y,) = Z. This shows that the inverse image of every &-
open set in (Yy,Y;,%) is T-pre-clopen in (Z,7). Hence F:(Z,T) = Y; XY, is totally &-pre-continuous map but not
strongly &é-pre-continuous map because F~1({m,}, {®}) = {1,3} and F~1({@}, {1,}) = {2}, where {2} and {1,3} are not
T-pre-clopenin (Z,T).

Example 3.3: Let Z=1{1,2,3}, Y; ={m;,m,} and Y, ={l;,1,} . Then T ={0,{1},{1,2},{2,3},Z} and &=
{(@,0), {m,},{1,}), {m,},{Y,}), (Y1, Y;)}. Clearly T is Gy on Z and € is & from Y; to Y,. TheT -pre-clopen in (Z,T)
are @,{1},{2},{1,3},{2,3} and Z. Now define F:(Z,T) » Y; XY, by F(1) = (my,1,) = F(3)and F(2) = (9,1,).
Therefore F~1(@, @) = @, F*({m,}, {,}) = {1,3}, F1{m,},{Y,}) = {@}and F~1(Y,, Y,) = Z. This shows that
the inverse image of every &-open set in (Yy,Y,, &) is T-pre-clopen in (Z, 7). Hence F: (Z,T7) = Y; X Y, is totally &-pre-
continuous map but not &-continuous map because {1,3} is T-pre-clopen but not 7-open in (Z,T).

Proposition 3.2:

i) Every &-continuous map in &S is totally &-pre-continuous map

ii) Every totally &-continuous map in &S is totally &-pre-continuous map

iii) Every strongly &-continuous map in &S is strongly &-pre-continuous map

Proof: Let (Y;,Y,,8) is &S and (Z,T) be Gr and the map F:(Z,T) - Y; XY, is & -continuous map. Therefore
F~1(L,M) is T-open in (Z,T) for every &-open set (L, M) in (Y;,Y,,§). Since every T-open is T-pre-open in (Z,7).
Therefore, F: (Z,T) - Y; X Y, is totally &é-pre-continuous map. The proof of (ii) and (iii) are quite analogous.

Remark 3.2: The converse of Proposition 3.2 need not be true shown in Example 3.5, Example 3.6 and Example 3.7.

Example 35: Let Z={1,2,3} , Y; ={m;,m,} and Y, ={1;,1,} . Then T ={0,{1,2},{2,3},Z} and &=
{(@,0), {m,},{1,}), ({m,},{Y;}), (Y1,Y;)}. Clearly T is Gy on Z and ¢ is & from Y; to Y,. Now define F: (Z,7) —
Y; XY, by F(1) = (my,1;) = F(3) and F(2) = (my,1;) . Therefore F~*(@, @) =0, F'({my}, {I,}) = (1,3},
F1({m,},{Y,}) = {2} and F~1(Y;, Y,) = Z. This shows that the inverse image of every &-open set in (Y, Y, &) isT-
pre-openin (Z, 7). Hence F: (Z,7) - Y; X Y, is é-pre-continuous map but not &-continuous map because {1,3} and {2}
are not 7-open in (Z, 7).

Example 3.6: In Example 3.5, the T -pre-clopen in (Z,7) are @, {2},{1,3}andZ. Now F~1(@, ¢) =0,
F1({m.}, {1LY) = {1, 3}, F1({m,}, {Y>}) = {2} and F~1(Y;, Y;) = Z. This shows that the inverse image of every &-
opensetin (Y;,Y,, ) is T-pre-clopenin (Z, 7). Hence F: (Z,T) — Y; X Y, istotally é-pre-continuous map but not totally
&-continuous map because {1,3} and {2} are not T"-clopen in (Z,T).

Example 3.7: In Example 3.5, the T'-clopen sets in (Z,7) are @, {2},{1,3}and Z.. Now F~1(@, ¢) = @, F~1({m,},
Y=, Fl'm} (LH={13}, F'm} (:H={2} F'{e}{,Hh=1{(0}, F'{e}{l.)H=1{2}
FA@} () = {0} F1({my}, {8}) = (0}, F ({my} { L) = {1, 3}, F71({my}, {2} = {1,3}, F ' ({m,},0) =

436



Journal of Survey in Fisheries Sciences 9(1) 434-440 2022

{8}, F1({ma}, {1, = (2}, F T ({m 3, {1} = {0}, F1({Ya} (8) = {0}, F'({Ya}h L) = (23, Fr({L{LD) =
{#} and F~1(Y;, Y;) = Z. This shows that the inverse image of every &-set in (Yy, Y5, %) is T-pre-clopen in (Z,T).
Hence F: (Z,T) — Y; XY, is strongly &-pre-continuous map but not strongly &-continuous map because {1,3} and {2}
are not 7-open in (Z,T).

Relationships of Various & -continuous maps that we discussed in this section:

SIPCM i@ TECM
TEPCM Ht@m' EPCM

Figure-1

4. &-Regular Continuous Maps (ERCM)

In this section, we have introduced and studied the concepts of &-regular-continuous maps, totally &-regular-continuous
maps and strongly &-regular-continuous maps. Further, the relationships of these maps with some other maps have been
established by making the use of some counter examples.

Definition 4.1: Let (Y1,Y3,8) is &:S. Then (L,M) < (Y,Y;,8) is said to &-regular-open set (§ROS) if (L,M) =
I (Clg(L, M)). The complement of ¢-regular-open set is ¢-regular-closed set denoted as (§RCS).

Definition 4.2: Let (Y;,Y3,8) is &S and (Z, T) be Gg. Then the map F: (Z,T7) — Y; X Y, is said to be

i) &-regular-continuous map (éRCM) if F~1(L,M) is T -regular-open in (Z,T) for every &-open set (L,M) in
(Y1, Y2, 8).

ii) Totally &-regular-continuous map (TERCM) if F~1(L, M) is T -regular-clopen in (Z, T) for every &-open set (L, M)
in (Y;,Y,,8).

iii) Strongly &-regular-continuous map (SERCM) if F~1(L, M) is T -regular-clopen in (Z,T") for every &-set (L, M) in
(YI'YZ' E)

Proposition 4.1:

i) Every strongly &-regular-continuous map in &S is strongly &-continuous map
ii) Every totally &-regular-continuous map in &S is totally &é-continuous map

iii) Every é-regular-continuous map in &S is &é-continuous map

Proof: Let (Y;,Y5,8) is &S and (Z,T) be Gr and the map F: (Z,T) — Y; X Y, is strongly &é-regular-continuous map.
Therefore F~1(L, M) is T-regular-clopen in (Z, 7). Since every T'-regular-clopen is 7'-clopen in (Z, 7). Thus F~1(L, M)
is T'-clopen in (Z,T). Hence F:(Z,T) = Y; XY, is strongly é-continuous map. The proof of (ii) and (iii) are quite
analogous.

Remark 4.1: The converse of (iii) in Proposition 4.1 is not true seen in Example 4.1.

Example 4.1: LetZ ={1,2,3,4}, Y; = {m;,my}and Y, = {I;,1,}. Then T = {@,{2},{2,3},{3,4},{2,3,4},Z} and & =
{(@,0), {m},{1;D), (m,},{Y>}), {m,}, {2}, (Y;,Y,)}. Clearly T is Gy on Z and ¢ is & from Y; to Y,. Now define
F:(Z,T) > Y, XY, by F(2) = (my, ;) = F(3)and F(1) = F(4) = (my,1,). Therefore F~1(@, @) = ¢, F1({m,},
L) =123}, F1{m} ) =23}, F1{m,},{Y,}) = {0} and F~1(Y;, Y,) = Z. This shows that the inverse
image of every &-open set in (Y1,Y,,€) isT-open in (Z,7). Hence F: (Z,T) - Y; XY, is &-continuous map but not -
regular-continuous map because {2,3} is not 7'-regular-open in (Z, 7).

Proposition 4.2:
i) Every strongly &-regular-continuous map in &;S is totally é-regular-continuous map
ii) Every totally é-regular-continuous map in &S is £-regular-continuous map

Proof: Let (Y;,Y5,8) is &S and (Z,T) be Gt and the map F: (Z,T) — Y; X Y, is strongly &é-regular-continuous map.
Therefore F~1(L, M) is T-regular-clopen in (Z,T") for every &-set (L, M) in (Y;, Y5, §). Thus for every &-open set (R, S),
F~L(R,S) is T-regular-clopen in (Z,7). Hence F: (Z,T) = Y; X Y, is totally &-regular-continuous map. The proof of
(ii) and (iii) are quite analogous.
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Relationships of Various & -continuous maps that we discussed in this section:

f
[son | oo —— [For ]

|
o> = Con

Figure-2

5. &-Pre-Generalized Closed Sets and Maps

In this section, we have introduced and studied the concepts of é-pre-generalized closed set, £-generalized pre-closed
set, &-pre-generalized maps and &é-pre-irresolutes. Further, the relationships of these maps with some other maps have
been established by making the use of some counter examples.

Definition 5.1: Let (Y;,Y,,§) is &S. Then (L, M) < (Y3, Y5, §) is said to be
i) ¢-semi-open set (§SOS) if (L, M) < Clg(Ig(L, M))
i) &-pre-open set (§POS) if (L, M) < Iz(Clg(L, M)).

ii) £-a-open set (£20S) if (L, M) € I¢(Cl (IE(L, M))).

Definition 5.2: Let (Y;, Y;,£) is &rS and (L, M) € (¥,,Y3,) , then pCly(L, M) = (L, M) U Cl¢ (I¢(L, M) )

Definition 5.3: Let (Y;,Y,,8) is&rSand (L, M) < (Y,Y3,8) , then

i) (L, M) is¢-pre-generalized closed set (§PGCS) if pClg(L, M) < (U, V) whenver (L, M) < (U, V) and (U, V) is &-pre-
open setin (Y;,Y,,8)

i) (L, M) is¢-generalized pre-closed set ((£GPCS) if pClg(L, M) < (U, V) whenver (L,M) < (U,V) and (U, V) is &-open
setin (Y1,Y,,8)

iii) (L, M) is §*-closed set(¢*CS) if Clg(L, M) < (U, V) whenver (L, M) < (U, V) and (U, V) is &-open setin (Y;,Y;, )

Proposition 5.1: Every &é-generalized pre-closed set in &S &-pre-generalized closed
Proof: Follows from definition

Remark 5.1: The Converse of Proposition 5.1 is not true in general shown in Example 5.1.

Example 5.1: Let Y; ={m;,m;,ms} and Y; ={ly, 15,15} . Then &={(®,0), ({my},{ly,1;}), {mz, ms}, {Is}),
({1,153, {2}, (Y1,Y;,)}. Clearly € is & from Y; to Y,. Now consider, ({my, m,},{l;,1,}) € ({m,, m,}, {Y;}). Therefore
pCle({my, m,}, {l;,1,}) = ({my, my}, {13, 1,}) © ({my, m;},{Y;}) , where ({my, m,},{Y;}) is § -pre-open. Therefore
({m,,m,},{l1;,1,}) is &-pre-generalized closed but not &-generalized pre-closed because ({m;, m,},{Y,}) is &€-pre-open
but not &-open.

Proposition 5.2: Every T-pre-closed set in &S is T-pre-generalized closed
Proof: Obvious

Remark 5.2: The converse of Proposition 5.2 is not true in general shown in Example 5.2.

Example5.2: LetZ = {1, 2,3,4}. Then T = {{@, {1}, {1,2},{1,2,3}, {3,4},{1,3,4} Z} is Gt on Z. Consider the set {1,3} <
{1,2,3}. Therefore p — 7,({1,3}) = {1,2,3} < {1,2,3}, where {1,2,3} is T -pre-open. Therefore the set {1,3} is T"-pre-
generalized closed but not T-pre-closed.

Remark 5.3: In general £*-closed set and &-pre-generalized closed set in &S are independent shown in Example 5.3 and
Example 5.4.

Example 5.3: Let Y; ={m;,m;,mz} and Y, ={l;,I,}. Then § = {(@,0), ({0} {I.}) ,({Y:}{l:}), ({my, m;},
{,), (Y1,Y;) is & from Y; to Y,. Clearly the sets (@,0), ({Y;},{1,}), ({2}, {l,}) and (Y;,Y,) are &-closed sets in
(Y1, Y2,8) . Let ({m,},{Y2}) € (Y1) X o(Y2) . Then Clg({m,},{Y;}) = (Y1, Y3) € (Y1, Yz) where ({m,},{Y;}) €
(Y1, Y;) and (Y3,Y5) is &-open. Therefore the set ({m,}, {Y,}) is &*-closed set but not &-pre-generalized closed set because
({mz}, {Y2}) € ({my, m2}, {Y2}) and pCle({m,}, {Y2}) = (¥1,Y2) € ({m;, my},{Y>}), where ({m,, m,}, {Y,}) is §-pre-
open.
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Example 5.4: Let Y; ={m;,m,,mz} and Y, ={l;,1,,13} . Then & = {(@,0), {m,},{l;,1,}) ,({m,, ms},
{151, {my, m,}, {2}, (Y1, Y;)} is&; from Y; to Y,. Consider the set ({m;, m3}, {l;,1,}) € ({m;, m3}, {Y;}). Therefore
pCle({my, m3}, {I;, L} = ({my, m3}, {l;,1,}) € ({my, m3}, {Y>}) . where ({my, m3},{Y;}) is & -pre-open. Therefore
({my, m3},{l;,1,}) is &-pre-generalized closed set open but not &*-closed set because Clg({m,, m3}, {I;,1,}) = (Y3, Y;) €
({my, m3}, {Y2}) where ({my, m3}, {l;,1;}) © ({my, m3}, {Y2}) and ({my, m3}, {Y3}) is §-open.

Definition 5.4: Let (Y;,Y,,€) is &S and (Z, T) be Gp. Then the map F: (Z,7) — Y; X Y, is said to be

i) &-pre-generalized continuous map (§PGCM) F~1(L, M) is T -pre-generalized closed in (Z, T) for every &-closed set
(L,M) in (Yy,Y5,%).

ii) &-pre-irresolute (§PI) F~1(L,M) is T -pre-closed in (Z, T) for every &-pre-closed set (L, M) in (Yy, Y5, ).

iii) £-pre-generalized irresolute (§PGI) F~1(L, M) is T -pre-generalized closed in (Z, ") for every &-pre-generalized
closed set (L, M) in (Y;,Y;,%).

Proposition 5.3: Every &-pre-continuous map in &S is &-pre-generalized continuous

Proof: Let (Y;,Y,,8) is &S and (Z,T) be Gt and the map F: (Z,7) » Y; XY, is &-pre-continuous map. Therefore
F~1(L,M) is T-pre-closed in (Z,T) for every é-closed set (L,M) in (Y;,Y,,%). Since every T -pre-closed is T -pre-
generalized closed in (Z,T). Thus F~1(L, M) is T-pre-generalized closed in (Z, 7). Hence F: (Z,T) - Y; X Y, is é-pre-
generalized continuous map.

Remark 5.4: The Converse of Proposition 5.3 is not true in general shown in Example 5.5.

Example5.5: LetZ ={1,2,3,4}, Y; = {m;,m,}and Y, = {l;,1,}. Then T = {@, {1}, {1,2},{1,2,3},{3,4},{1,3,4} Z} and
§={(,0), ({m},{11}), (mz}, {1z}, ({mz},{Y2}), (Y1, Yz)}. Clearly T is Gp on Z and & is & from Y; to Y;. Now
define F: (Z,7) - Y; XY, by F(1) = (m,1;) = F(3)and F(2) = (m,, @) . Therefore F~1(@, @) = @, F1({m,},
L) ={1,3}, F1({m,}, {Y,}) = {8}, F1({m,}, {¥}) = {0} and F~1(Y;, Y,) = Z. This shows that the inverse image
of every &-closed set in (Y, Y5, &) is T-pre-generalized closed in (Z,T). Hence F: (Z,T) — Y; X Y, is é-pre-generalized
continuous map but not £-pre-continuous map because {1,3} is not T-pre-closed in (Z, 7).

Proposition 5.4: Every é-pre-continuous map in &;S is £-pre-generalized irresolute.

Proof: Let (Y;,Y3,8) is &S and (Z,7) be Gy and the map F: (Z,T) —» Y; XY, is &-pre-continuous map. Therefore
F~1(L,M) is T-pre-closed in (Z,T) for every é-closed set (L,M) in (Y;,Y,,&). Since every T -pre-closed is T -pre-
generalized closed in (Z,7) and like wise every &-pre-closed set is &-pre-generalized closed set in (Y;,Y3,&). Thus
F~1(L, M) is T-pre-generalized closed in (Z,T) for every &-pre-generalized closed set in (Yy, Y, %). Hence F: (Z,T) —
Y; XY, is é-pre-generalized irresolute.

Remark 5.5: The Converse of Proposition 5.4 is not true in general which can be easily seen from Example 5.5.

Proposition 5.5: Every &-pre-irresolute in &S is £-pre-generalized irresolute.
Proof: Follows from definition, while the converse need not be true in general shown in Example 5.6.

Example 5.6: In Example 5.5, F: (Z,T) - Y; XY, is é-pre-generalized irresolute but not &é-pre-irresolute.

Relationships of Various & -continuous maps that we discussed in this section:
=t =

EPGCM

Figure-3

6. Conclusion

In this paper, a very useful concept of &-pre-continuous maps, totally &-pre-continuous maps and strongly &-pre-
continuous maps in &-topological spaces have been introduced and established the relationships between these maps and
some other maps. Further the concepts of &-regular-continuous maps, totally &-regular-continuous maps and strongly é-
regular-continuous maps have been introduced along with some concepts of &-pre-generalized closed set, é-generalized
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pre-closed set, £-pre-generalized maps and é-pre-irresolutes with the relationships of these particular types of sets and
maps in &-topological spaces. All the relationships have been verified by making the use of some examples.
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