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Abstract: This paper introduces new types of generalized weak mappings in intuitionistic topological spaces such as

IgaAx—contra, I gf§A*—contra, | gPA*—contra, [ gSA*—contra, and LI g—contra, specifically focusing on contra-like mappings.

The study explores the relationships between these mappings and investigates their connections within intuitionistic

topological spaces. By utilizing extended sets and mappings, this work contributes to the ongoing research in intuitionistic

topology, filling a gap in the current literature. The results presented here enhance the understanding of the structure of

intuitionistic topological spaces, providing a deeper insight into the properties and behaviour of weak mappings in these

spaces. This research opens up new avenues for further exploration and application in the field of topological spaces.
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1. Introduction

The area of intuitionistic topological areas has
progressed through a series of significant
contributions by diverse academics.[1]
groundbreaking study on fuzzy sets laid the
foundation for this subject. In 1983, Atanassov
proposed the idea of fuzzy sets that were
intuitionistic, which added another degree of
complication to the idea. In [2] presented
intuitionistic sets as well as points, providing
new paths for investigation. In 1997, Coker
established intuitionistic fuzzy topological
areas, and later, in 2000, he expanded on this
structure to includeintuitionistic topological
spaces. In [3],
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introduced the T'1 and T2 separating criteria for
intuitionistic  topological spaces. Further
expanding the theoretical terrain. [4]
introduced regular as well as weaker regularly
intuitionistic topological areas, whereas [5]
established entirely normal and weakly normal
intuitionistic topological areas. [6]
generalized some weak forms of irresolute
mappings in intuitionistic topological spaces.
[7] established IGPR continuity and
compactness in intuitionistic topological
spaces; also, [8] introduced the concept of
generalized sets and mappings in intuitionistic
topological spaces whereas [9] investigated
homeomorphismintheseareas. [10] investigated
intuitionisticclosurein intuitionistic topological
spaces, [11] proposed intuitive fuzzy-based
regularity, while [12] used interval-valued
intuitionisticsets in topological applications.
[13] contributed by developing notations for
intuitionistic r-regular [14]

fuzzy areas,
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introduced some properties of regular and
normal space on topological graph space.[15]
presented intuitionistic subspace topology and
explored its features. Previous research has not
focused on the qualities of intuitionistic regular
subspaces.[16] were provided the notion of a
function poorly open to intuition raster spaces,
et some new descriptions of the opening up of
the weak functions among the intuitive point
areas. This paper fills a gap by using the
structure of extended sets as well as maps in
intuitionistic topological spaces.[8] provide a
revolutionary discovery, and [6] expand on the
notion of weak mappings in intuitionistic
spaces, offering a new perspective on irresolute
mappings, which could be applied to a variety
of mathematical and computational problems.
[15] advanced the understanding of
intuitionistic subspace topology, an essential
aspect of intuitionistic spaces, by exploring
how subspaces behave this context.
Moreover, [13] proposed a new method for

in

studying regularity in fuzzy and intuitionistic
fuzzy spaces, contributing to the growing field
of fuzzy set theory by introducing new
concepts that bridge intuitionistic fuzzy sets
with topological regularity. This insight
expands our comprehension of intuitionistic
topological spaces and investigates some
properties related to them and adds a new level
to the area's debate. The proposed work
distinguishes itself by introducing contra-like
mappings and exploring their relationships
within  intuitionistic ~ topological  spaces,
offering fresh insights into the nature of
mappings and sets. In contrast to previous
work, which focuses on regularity, weak
mappings, or intuitionistic fuzzy sets, the
proposed work provides a novel framework for
investigating the properties of these new
mappings and their applications. This
contributes to the field by extending the study
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2.

of mappings in intuitionistic spaces and offers

an opportunity to explore previously
unaddressed relationships among various
mapping types.
Methodology

2.1 Basic Concepts

In this part we give some concepts which are
needed in our work.

Definition 2.1{2] : Let X be a non-empty set,
and let B and By be two subsets of X such that:
Br N Br = @. Then, B = (B, Bp) is called
an intuitionistic set (IS) of X. In this context:
By represents the set of members of the
intuitionistic set, i.e., the elements that are
definitely in B.

Br represents the set of nonmembers of the
intuitionistic set, i.e., the elements that are
definitely not in B.

In actuality, By represents a subset from X
accepting or allowing of a specific opinion,
view, proposal, or strategy, while By is a subset
for X rejecting or against a similar opinion,
viewpoint, suggestion, or strategy,
respectively. Assume @; = (@,X) as well as
X, =(X,0), the
intuitionistic empty subset and X; represents

wherein @I represents
the intuitionistic entire set of X. In overall, By
U Bg does not equal X and IS(X) denotes the
set of every one of the ISs of X.

22 [2]:
IS associated with a non
empty set X, with & € X. Then the following
holds:

(1) & = ({€}, {€}°) corresponds to an intuition
istic point (IP), while &;;, = (@, {&}¢) is a intu
itionistic vanishing point of X.

(i) For ¢ € Br,s0&; €

B; while § € Bg,so &y € B.

An 1P
points and vanishing points in X.

Definition Assumean A be

(X) refers to are all intuitionistic
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Definition 2.3. [17].
If B = (Br, Bp)represents an intuitionistic
collection in X, subsequently the prior image of
B according to h, represented by h~1(B),
represents the intuitionistic subset in X that is
determined by
h™(B) = (h"'(Br), h™(Br))
* M =(h(Mp), h(Mp))
intuitionistic set corresponding to X. The image
of M underneath h, indicated by h(M), is the
intuitionistic subset in Y that is determined by
h(M) = (h(Mr), h — (Mp))
where h — (Mp) = Y — (h(X — Mg)).”
Definition 2.4;[3]
Suppose M and N represent two intuitionistic

represents  an

collections on X and Y, respectively. The
products intuitionistic sets of M and N on
X XY is defined as

XV = (My X Np,(Mp© X Nz9)),

where M = (Mg, Mp),and N = (Ng, Ng). If
(X,7) and (Y,¢9) are ITS, subsequently the
product of the topologies T X ¢ on X X Y
represents the intuitionistic topologies provided
by the basis B ={M X N: M € 7,N €
@}

Definition: 2.5; [8] Take (X,T) have an ITS,
and allowM (My,Mp) have an IS in X,
subsequently M will be considered to be:
Intuitionistic generalized pre-regular closed
sets (Igpr-closed) are those where

pcl (A) © U whenever M € U as well as U is
intuitionistic open in X.

Intuitionistic semi weakly generalized pre-
regular closed sets (Isgr-closed) are those
where clint(A) € U whenever M C U as well
as U is intuitionistic semi open in X.

2.2 New Class functions in ITS

we introduce a new generalized continuous

mapping in ITS such as; intuitionistic
generalized — A * (IgBA *- contra),
intuitionistic ~ generalized = PA *-  contra
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(IgPA x- contra), intuitionistic generalized
SA * — contra (IgSA » — contra), intuitionistic
generalized aA * — contra (IgaA * — contra)
and Locally intuitionistic generalized- contra
(LIg— contra) with studying relationship
among them and some properties related them.
we start with the following definition:
Definition 3.1. Consider that

h: (X,I;) = (Y,1,) be a mapping

h: (X,I;) - (Y,1;). Then h is satisfy the
following:

1gBA * - contra if h~1(M) is IgBA * C -set
in X forevery IgfA * 0 -setM inY.

1gSA * - contra if h™1(M) is [gSA * C -set
in X forevery IgSA * O -setM inY.

IgPA * - contra if h"1(M) is IgPA * C-set
in X for every IgPA * O -setM inY.

IgaA *- contra if h\™1(M) is IgaA * C-set

in X for every IgaA * O-set M inY.

Llg - contraif ™1 (M) is LIgC-set

in X forevery LIgO -setM in'Y.

Theorem 3.2. Assume h: (X, I;) = (Y,1s)
be a mapping. Thus, the holdings below:
whenever h is LIg - contra, thus,

h is [gaA *- contra map.

whenever h is [gaA *- contra thus,

h is [gSA *- contra map.

whenever h is [gaA * - contra thus,

h is [gPA *- contra map.

whenever h is [gSA x- contra thus,

h is [gBA *- contra map.

whenever h is [gPA *- contra thus,

h is [gBA *- contra map.

Proof:

Assuming that h be a map and K is
LIgO-setinY. Assuming M S U Then,
int(K) € U, Uis IOS and K is IA * so that K =
M UK, where M represents I0OS and X is
ICS. Because, K
be an [gaA * O-set in Y, because every

is LIgO — set, there must

LIgP-set represents [gaA * O-set.
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Now, h™1(K) is assumed to be

LIgC-set in X because,

h is LIgC- contra. h~1(K) is hence an

[gaA * C-set in X. Consequently,

his I[gaA *- contra map.

Assuming that h be a map and Kis [gaA * O-

setinY.
Assuming K € U Then,
int, (cle(inte(K))) €U, U is 10OS and K is
[aA * so that K= M U X, where M represents
[0OS and X is [aOS.
Because, K is IgaA * C set, there must be an
[gSA = O-set in Y, because every [gaA * O -set
represents  1gSA = O-set.  Now, h™1(K)is
assumed to be an [gSA * C-set in X because, h is
IgaA - contra. h™1(K) is hence an
IgaA * C -set in X.
Consequently, h is [gSA *- contra map.
Assuming that h be a map and
Kis IgaA * O-setinY.
Assuming K € U Then,

int, (cle(inte(K))) € U, U is 1aOS, and K is
[aA * O so that K= M U X, where M is IaOS
and X is [aCS. Because, K is [gaA * O set,
there must be an IgaA * O-set in Y, because
every IgaA O -set represents IgPA * O-set.
Now, h™1(K)is assumed to be IgaA=C -
set in X, because, h 18 [gaA -
contra. h™1(K) is hence an IgPA * C-set in X.
Consequently, h is IgPA *- contra map.
Assuming that h be a map and Kis IgSA * O-
setinY.
Assuming K € U Then, clg(intg(K)) € U, Uis
ISOS and K is ISA * such that K= M UNR,
where M is ISOS and X is ISCS. Because, K is
IgSA * O set, there must be an IgpA * O-set in
Y, because every IgSA * O -set is [gBA * O-set.
Now, h™1(K) is assumed

h™1(K) represents [gSA  C-set in X because, h
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is IgSA - contra. h™(K) is hence an [gSA * C-
set in X.
Consequently, is I[g[3A - contra map.
Assuming that h be a map and Kis [gSA * O-
set in Y.Assuming K € U Then,
intp(clp(M)) € U, U is IPOS and K is IPA *
such that K = M U X, where M is ISOS and
X is ISCS.
Because, K is [gSA * O set, there must be an
[gBA * O-set in Y, because every [gSA * O -set
is [gBA * O-set.
Now, h™1(K) is assumed h™1(K) represents
[gPA * C-set in X because, h is [gSA *- contra.
h™1(K) is hence an [gPA * C-set in X.
Consequently, is [g[3A - contra map.
Remark 3.3. The following instances
demonstrate that Theorem 3.2's opposite is
untrue.
Example 3.4. Suppose that X = {e, d,c} and
an I, = {X,@ ,W,?C,ﬂ-[}, and W= ({{e} {d})
=} dNH = ({e,c){d))and ¥ =
{#,a} and
I, ={Y,0,D,c,F} where P = ({6}, 0), W
=(0,0),L= P
= (0, {aamap h: (X,I)
- (Y,I,) given by
h(e) =4 ,h(d) = h(c)=a.
These requirements conditions are therefore
satisfied:
hisIgPA *- contrabut, h is not [gaA - contra,
because for P = ({a}, @) isIgPA * O-setinY,
h™1(D) =({d ,c},0) ¢ IgaA = C.
his IgSA - contra but,
h is not IgaA *- contra, because for
Q =({a},0)is IgSA * O-setinY,
h=2(L) =({d,c} @) ¢ IgaA = C.
Example 3.5. Assume X =Y = {e,d,c} and
an I, = {X,0,W,%,H,D}, where = (9, 0)
K =({e}0),H =({c}0),
D =({ec}@)and Y = {6,a,#}and
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I,={X0,6.2,0,P}

where G =(0,{4}),Z2 =(0,0),Q

=({£},0),P

=({ 4,4}, 0)and amap h

(X)) = (V)
h(e) =& =h(d), h(c) =#.
These requirements conditions are therefore
satisfied:
hisIgPBA *- contrabut, his not [gPA - contra,
because for
S =({6},0)isIgBA * O-set in
Y,h Y(E) = ({e,d}, ) & IgPA = C.
h is IgBA *- contra but,
h is not IgSA *- contra, because for

S =({b6},0)is IgBA * O-setinY,
h=1(S) = ({e,d}, D) ¢ 1gSA = C.
h is IgaA *- contra but, h is not LIg- contra,
because for § = ({6}, D) is
IgaA x O-setinY,
h=1(S) = ({e,d},0) ¢ LigC.

Theorem 3.6. Consider that h: (X,I;) —
(Y,1,) be a mapping. Following that the

given by

preceding is fulfilled:
Whenever h is IgaA *- contra and IgaA * O-
thus, h((M) is * O(Y, 1) ,
Vv KelgaA * (X,I;). Whenever h is IgPA *-
contra and IgPA * O- then
h(M)is*0(Y,1,) ,V K€ IgpA = (X, I).
Whenever h is IgSA *- contra and [gSA * O-
then h(M) is x O(Y,1,) ,VK € IgSA * (X, I,).
Whenever h is IgBA *- contra and IgfA * O-
then h(M) is * O(Y, 1) ,
VKelIgBA=(X,I,).
Whenever h is LIg- contra and LIgO- then
h(M)is (Y,1,),V K € LIgO(X, L,).
Proof:
Suppose K € IgaA = (X,I;).So, P € (X,I,)
such that

P c K < Igad *cl,(P).
Thus, h(P) € h(K) S h(IgaA  cly(P)).
Since, h is [gaA *- contra so,

c
c
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h(¥) € (Y,I,) and hence, h is IgaA O,
thus,
h(IgaA *cl,(P)) € IgaA *cl,(h(P)).

Consequently, h(X)is*0(Y,I,) .
In a similar manner, we may demonstrate (2),
(3), (4), and (5).
Theorem 3.7. Consider a map h: (X,I;) —
(Y, 1,). Therefore, the subsequent fulfills:
Whenever h is [gaA *- continuous and IgaA *
O- thus, h represents [gaA * - contra.
Whenever h is [gPA *- continuous and [gPA *
O- thus, h represents [gaP * - contra.
Whenever h is [gSA *- continuous and [gSA *
O- thus, h represents [gSA x - contra.
Whenever h is [gfA *- continuous and [gfA *
O- thus, h represents [g[SA * - contra.
Whenever h is LIg- continuous and LIgO-
thus, h represents LIg - contra.
Proof:
Consider X € IgaA = (Y,1,), therefore, must
be exist [IOS P < Y such that
P S K <€ IgaA = cly(P).
Hence,

h™ (IgaA * cl, (P)) = IgaA *
cly(h~1(P)) and thus,
h~Y(P) € h"}(K) < ht (Igad *
cl,(P)) = IgaA *cl,(h™1(P)).

Thus, since h is IgfA *- continuous, then
h~1(P) is an IgaA * C-set. Consequently, h is
IgaA * - contra.
In a similar manner, we may demonstrate (2),
(3), (4), and (5).
Theorem 3.8. Consider amap h: (X,I;) —
(Y, 1,). Therefore, the subsequent fulfills:
h is IgaA =- contra iff h™1(M) is IgaA *-
closed map for every IgaA » C —set M of Y.
h is IgPA - contra iff h™1(M) is IgPA *-
closed map for every IgPA * C —set M of Y.
h is 1gSA - contra iff h™1(M) is IgSA *-
closed map for every IgSA x C —set M of Y.



MJPS, VOL.(12), NO. (1), 2025

h is IgBA - contra iff h™1(M) is IgBA *-
closed map for every IgBA * C —set M of Y.

h is LIg- contra iff h~1(M) is LIg-closed map
for every LIgC —set M of Y.

Proof:

Necessary condition: Assume h: (X,I;) —
(Y,1,) is [gaA *- contra, thus for each [gaA *
0-set W of Y, h"Y(W) iis Igad = 0(X, ).
Now, if M is any IgaA * C setof (Y, 1), hence,
Y — M is IgaA=0. So, h Y (Y — M)is
IgaA*O0,but h"1(Y — M) =X — h™}(M)
and therefore, h™1(M) is IgaA * C.

Sufficient condition: Assume M € (Y,1,) be
an [gPA * C-set. Then h™1(M) is IgaA = C —
set in X by assumption. Now, if W is any
IgaA+0(Y,l;),thusY — WislIgaA * C. So
that, h™1(Y — N) =X — h"1(N) is IgaA «
C. Thus h™1(N) is IgaA 0. Therefore, h is
IgaA *- contra.

Necessary condition: Assume h: (X,I;) —
(Y,1,) is IgPA *- contra, thus for each [gPA *
0-set W of Y, h"Y(W) iis IgPA x 0(X, ).
Now, if M is any IgPA * C setof (Y, 1), hence,
Y — M is IgPA*0. So, h Y (Y — M)is
IgPA*O0,buth™X(Y — M) =X — h™}(M)
and therefore, h~1(M) is IgPA * C.

Sufficient condition: Assume M € (Y,1,) be
an IgPA * C-set.

Then h™1(M) is IgPA x C — setin X. Now, if
W is any IgPA*0(Y,I;), thus Y — W is
IgPA*C. So that, h (Y — N) =X-—
h~Y(N) is IgPA * C. So, h"1(N) is IgPA = 0.
Therefore, his [gPA *- contra.

In a similar manner, we may demonstrate (2),
(3), (4), and (5).

Theorem 3.9. Assume

h: (X, I;) - (Y,I;)and Q: (Y,1I;) - (Z,1,)
are two mappings. Then the following holds:
If h and @ be both IgaA *- contra then Lo h :
X, I;) = (Z,1,) is IgaA *- contra.
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If h and @ be both IgPA *- contra then (Lo h :
X,I;) = (Z,1,) is IgPA *- contra.

If h and ¢ be both IgSA *- contra then (Lo h :
X, I;) = (Z,1,) is IgSA *- contra.

If h and @ be both IgfA *- contra then Lo h :
X, I;) = (Z,1,) is IgBA *- contra.

If h and @ be both LIg- contra then (Lo h:
X,I;) » (Z,1,) is LIg- contra.

Proof:

Let F € Z is an IgaA = O then Q~1(F) is
IgaA *- contra so (h"1(Q~1(F))) is IgaA *
C because, h, Q are both IgaA *- contra.
Hence,

Qe R)TH(F) = (h7'@7I(F)) s an
IgaA = C. Therefore, Qo his IgaA *- contra.
In a similar manner, we may demonstrate (2),
(3), (4), and (5).

Theorem 3.10. Assume

h: X, I;) » (Y,I;)and Q:(Y,I;) - (Z,1,)
are two mappings. Then the following holds:
If h is an IgaA *- continuous and () is an
IgaA - contra then

Qo h: (X,I;) » (Z,1,) is IgaA *- contra.
If h is an IgPA *- continuous and () is an
IgPA x- contra then

Qo h: (X,I;) » (Z,1,) is IgPA *- contra.
If h is an IgSA *- continuous and (1 is an
[gSA *- contra then

Qo h: (X,I;) » (Z,1,) is IgSA *- contra.
If h is an IgfA *- continuous and () is an
IgBA - contra then

Qo h: (X,I;) - (Z,1,) s IgBA *- contra.

If h is an LIg- continuous and Q is an Llg-
contra then Qo h: (X,I;) » (Z,1,)is Llg-
contra.

Proof.

Assume M is IgaA * C(Z,1,), so, Q™1 (M) is
IgaA = C(Y,1;).
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Consequently, R r(Q Y(M)) = (Q
h)"Y(M)is IgaA*C(X,I;),because h is
IgaA - continuous.

Hence, QM) = (Q
h)~Y(M)isIgaA = C(X,1;) Therefore, Qo h
is also an IgaA *- contra.

In a similar manner, we may demonstrate (2),

(3),(4),and(5).

. Results and Discussion

. Conclusion

The article you cited presents the idea of a
generalized weak continuous mappings in
intuitionistic topological environments and
analyzes numerous results associated with this
new sets. It implies that the concepts and results
provided in the work can be applied to different
kinds of topological spaces, like ideal
topological spaces and others.
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