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1. Introduction

On encountering ambiguity, vagueness, and partial truth, Zadeh [14] proposed the fuzzy set. This
quantifies the degree to which every element within universe of discourse

belongs towards particular subset within Fuzzy Set. Eventually, [3] Chang created fuzzy topology in
1967. [1] Atanassov formulated concept of Intuitionistic Fuzzy Sets (IF Sets), which offer a more
detailed approach to uncertainty quantification. This framework allows for a more precise
description of problems by utilizing existing information and observations. IFS adds the degree of
non-membership to FS. There have since been a number of generalisations of the ideas behind fuzzy
sets and fuzzy topology.

Many fuzzy notions have recently been used to Intuitionistic Fuzzy Sets. When utilizing idea of
Intuitionistic Fuzzy Sets, Coker [3] established Intuitionistic Fuzzy Topological Spaces. Moreover,
Dogan Coker and Selma Ozcag [16, 3] looked at connectedness in intuitionistic topological spaces.
That feeble type of Intuitionistic Topological Spaces was later as research ideas by various scientists
[10]. The focus of this paper is a generalised Intuitionistic Fuzzy pre-homeomorphisms. We look into
some of their characteristics. We also show how different homeomorphisms relate to one another.

Preliminaries
Definition 1: [1]

If A is a non-empty static customary. Intuitionistic Fuzzy (IF) set U enclosed X is the item has
method U = {(a, uU(a), vU(a))/ a € A} somewhere the meanings pU: A — [0,1]and VU : A —
[0,1] symbolize the continuum of connection also gradation involves non-membership of every
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section a € A to the customary U, respectively, and 0 < pU(a) + vU(a) < 1 for every a € A.
Symbolize by IF Set (A), the customary of all IF sets in A.

Definition 2: [1]

If U and V be IF Sets of the procedure U = {(a, uU(a), vU(a))/ a € A} and V = {(a, uV(a), vV(a))/ a
€ A}. Then

Q) U c Viff pU(a) < pV(x) and vU(a) > vV(a) for all a € A.
(i) U=ViffucVandV cU.

@ii)  Uc={(a,vU(a), uU(a))/ a€ A }.

(iv) UNV={(a puU(@) A uV(),vU(@)vvV(a)/aeA}.
(v) UuV={(, pU(@) Vv uV(a),vU(a) AvV(x))/a € A }.

To keep things simple, we'll adopt the following notation: U = (a, pU, vU) in lieu of U = { (a, pU(a),
vU(a))/ a € A }. Furthermore, to maintain simplicity, we'll utilize the following notation: U = (a,
(nU, uV), (vU, vV)) in preference to U = (a, (U/uU, V/uV), (U/NU, V/VV)). Intuitionistic Fuzzy Sets
0~={(a,0,1)/ae  A}also1l~={(a 1,0)/ a€ A} These denote empty set also complete set of A.

Definition 3: [3]

The set of axioms defining the IF topology on set A corresponds to a specific t governing IF Sets
within A.

Q) 0~ 1~€er
(i) EINE2€er, perEl, E2 €.
(iii) UEietper{Ei/iel}c

In particular scenario, duo (A, 1) be termed an intuitionistic fuzzy topological space along with IF
Set t will be acknowledged as intuitionistic fuzzy open set with A. Counterpart U° has IFO Set U be
IFT Set (A, 7) termed as Intuitionistic Fuzzy closed set involves A.

Definition 4: [3]

Assume (A, 1) be IFTS and U = (a, pU, vU) be IFS in A. Next
(1 inU)=u{E/EisanIFOSinAandEc U }.

(i) c(U)=N{F/FisanIFCSinAand U C F }.

(i) c(U®) = (in(U))°. (iv) in(U®) = (c(U))°.

Definition 5: [4]

Assume U is IF Set of A. Next

Q) pin(U) = U{E : E be IF P O Set has A also E < U}.

(i)  pc(U)=N{F:FbelFPC Sethas AalsoU c F}.
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Definition 6: [4]

An IF Set U has IFT Set (A, 1) has

Q) Intuitionistic Fuzzy semiclosed set provided that (c(U)) < U.
(i) Intuitionistic Fuzzy semiopen defined that U < c(in(U)).
Definition 7: [8]

An IF Set U in an IFT Set (A, 1) fulfills certain conditions, it qualifies as Intuitionistic Fuzzy
generalized pre-semi closed set when pc(U) € R at any time U € R also R is IFSO Set in (A, 7). IF
Set U called as Intuitionistic Fuzzy generalized pre-semi open set has (A, t) when complement U° be
IFGPSC Set with A.

Definition 8: [4]

If q: (A, 1) — (B, o) is a plotting from an IFT Set (A, 7) into an IFT Set (B, o). Next q is supposed
chosen

Q) Intuitionistic Fuzzy continuous when g-1 (V) € IF Open (A) PerV € c.
(i) Intuitionistic Fuzzy a continuous when g-1 (V) € If a Open(A) Per V € o.
Definition 9: [9]

A plotting q: (A, 1) — (B, o) termed as intuitionistic fuzzy generalized pre-semi continuous
functions if g-1 (S) is IFGPSC Set in (A, 7) in each case IFC Set S of (B, o).

Definition 10: [11]

A plotting q: (A, 1) — (B, o) labelled as Intuitionistic Fuzzy generalized semi-pre continuous
mapping when g-1 (V) be IFGSPC Set in (A, 1) for each IFC Set V of (B, o).

Definition 11: [5]

A plotting q: (A, t) — (B, o) is christened Intuitionistic Fuzzy generalized semi pre regular
continuous mapping when g-1 (S) be IFGSPRC Set in (A, 1) every IFC Set V belongs to (B, o).

Definition 12: [9]

A plotting q: (A, t) — (B, o) is Intuitionistic Fuzzy generalized pre-semi weak function when g-1 (S)
termed as IFGPSC Set with (A, t) Apiece IFGPSC Set S of (B, o).

Definition 13: [14]
A map q: (A, 1) — (B, o) baptised

0] Intuitionistic Fuzzy closed mapping when g(U) is IFC Set involve B universally IFC Set U in
A

(i) Intuitionistic Fuzzy a-open mapping when q(U) is If aO Set involve B universally IFO Set U
in A.
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Definition 14: [10]

A plotting q: (A, 1) — (B, o) baptized Intuitionistic Fuzzy generalized pre-semi closed plotting if
q(U) be IFGPS Closed Set has B in every instance IFC Set U involves A.

Definition 15: [10]

A plotting q: (A, 1) — (B, o) labelled as intuitionistic fuzzy generalized pre semi open plotting when
q(U) be IFGPS Open Set with B universally IFO Set involves A.

Definition 16: [12]

A plotting g: (A, 1) — (B, o) termed as intuitionistic fuzzy generalized semi pre closed plotting if g
(V) be IFGSP Closed Set with B universally IFC Set U involves A.

Definition 17: [6]

A plotting q: (A, 1) — (B, o) labelled as intuitionistic fuzzy generalized semi pre regular closed
function if fq(U) be IFGSPR Closed Set within B for all IFC Set U involves A.

Definition 18: [8]

If each IFGP Set Closed Set in (A, 1) is IFPC Set consists (A, t), next space described as
intuitionistic fuzzy pre semi M1/2 space.

Definition 19: [8]

An IFT Set (A, t) termed as intuitionistic fuzzy pre semi M* 1/2 space if all IFGPS Closed Set is IFC
Set involves (A, 1).

Definition 20: [7]

Let g is bijection mapping from IFT Set (A, 1) into IFT Set (B, ¢). Then q called as

Q) Intuitionistic Fuzzy homeomorphism if g also q —1 be IF continuous functions.

(i) Intuitionistic Fuzzy o homeomorphism if q also q —1 be IF a continuous functions.
Definition 21: [6]

If q : (A, 1) — (B, o) is a Bijective function. Formerly q called as Intuitionistic Fuzzy generalized
semi-pre regular homeomorphism when q be together IFGSP Regular continuous function also
IFGSP Regular closed function.

Definition 22: [13]

If q: (A, t) — (B, o) is a Bijective mapping. Formerly q called as Intuitionistic Fuzzy generalized
semi-pre homeomorphism when q is together IFGSP continuous function also IFGSP closed
function.

Pre-Semi Homeomorphisms Generalized Context of Intuitionistic Fuzzy Topological Spaces

Authors proposed intuitionistic fuzzy generalised pre-semi homeomorphisms in this research also
looked into several features.
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Definition 23:

If q: (A, 1) — (B, o) is a Bijective mapping. Then q is called as Intuitionistic Fuzzy generalized pre
semi homeomorphism when g is both an IFGP Set constant plotting and IFGP Set closed plotting.

For the sake of clarity, consider the details U= (a, (1, 1), (v, v)) as a substitute associated U= (a,(u/pu
, v/uv), (u/vu , v/vv)) has all samples used in this paper.

Correspondingly V= (a, (u, p), (v, v)) as a substitute has V= (a,(a/ua, b/ub), (a/va, b/vb)) has
subsequent samples.

Definition 24:

If U is IF Set in an IFT Set (A, 1). Formerly comprehensive pre-semi inside has U also generalized
pre-semi conclusion has U be demarcated with

Q) gpsin (U) = U{ E/ E be IFGPS Open Set has A also E €U }.

(i)  gpsc (U)y=N{F/F be IFGPS Closed Set has A also U CF }.

Note that for any IF Set U in (A, 1), we have gpsc(U®) = (gpsin(U))¢ and gpsin(U°®) = (gpsc(U))°.
Theorem 25:

Each intuitionistic fuzzy homeomorphism is an intuitionistic fuzzy generalised pre-semi
homeomorphisms.

Proof:

If q: (A, 1) = (B, o) is an IFHM. Formerly g be IF continuous also IF closed. Given that Each
function that is continuous within the realm of Intuitionistic Fuzzy (IF) be IFGP Set continuous, also
all IF closed mapping be IFGP Set closed plot, g be IFGP Set continuous also IFGP Set closed.
Therefore q is Intuitionistic Fuzzy generalised pre-semi homeomorphisms.

Example 26:

Let A={uv}, B={ab}and E1 = (a, (0.5, 0.6), (0.3, 0.1)), E2 = (b, (0.4, 0.3), (0.4, 0.5)). Next t =
{0~, E1, 1~} also o = {0~, E2, 1~} be IFTs happening X & Y correspondingly. Describe bijective
function q : (A, 1) — (B, o) viaq(a) = a also q(v) = b. Then q be Intuitionistic Fuzzy generalised pre-
semi homeomorphisms except Intuitionistic Fuzzy homeomorphisms.

Theorem 27:

Every Intuitionistic Fuzzy o homeomorphisms is Intuitionistic Fuzzy generalised pre-semi
homeomorphisms.

Proof:

If q: (A, t) — (B, o) is intuitionistic fuzzy a homeomorphisms. Then q be IFa continuous also IFa
closed. Subsequently all IFa nonstop mapping is IFGP Set continuous also all IFa closed mapping is
IFGP Set closed plotting, g be IFGP Set continuous and IFGPS closed. Therefore q is intuitionistic
fuzzy generalised pre-semi homeomorphisms.
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Example 28:

In the given instance bijective mapping q : (A, 1) — (B, o) in g(u) = a also g(v) = b termed as
Intuitionistic Fuzzy generalised pre-semi homeomorphisms. but not Intuitionistic Fuzzy simplified a
homeomorphisms.

Theorem 29:

Every Intuitionistic Fuzzy generalised pre-semi homeomorphisms be Intuitionistic Fuzzy generalised
semi-pre regular homeomorphisms.

Proof:

Assume q : (A, 1) — (B, o) is Intuitionistic Fuzzy generalised pre-semi homeomorphisms. Then q is
IFGP Set continuous and IFGP Set closed. Given that every IFGP Set continuous function be IFGSP
Regular continuous also all IFGP Set closed mapping be IFGSP Regular closed mapping, g is IFGSP
Regular continuous also IFGSP Regular closed. Thus q be Intuitionistic Fuzzy generalised semi-pre
regular homeomorphisms.

Example 30:

Let A = {u,v}, B = {ab} and E1 = (x, (0.3, 0.2), (0.7, 0.8)), E2 = (y, (0.5, 0.6), (0.5, 0.4)). Next t =
{0~, E1, 1~} also 6 = {0~, E2, 1~} be IFTs on Both A, B in that order. Describe a Bijective mapping
q: (A, 1) — (B, o) viag(u) = aand g(v) = b. Afterwards q is Intuitionistic Fuzzy generalised semi-
pre regular homeomorphisms but not Intuitionistic Fuzzy generalised pre-semi homeomorphisms.

Theorem 31:

Every Intuitionistic Fuzzy generalised pre-semi regular homeomorphisms is intuitionistic fuzzy
generalised semi-pre regular homeomorphisms.

Proof:

Assume q : (A, 1) — (B, o) be Intuitionistic Fuzzy generalised pre-semi regular homeomorphisms
intuitionistic fuzzy generalised semi-pre regular homeomorphisms. Next g is IFGP Set continuous
also IFGP Set closed. Because all IFGP Set continuous function is IFGSP continuous also all IFGP
Set closed mapping be IFGSP closed function, g be IFGSP continuous also IFGSP closed. For this
reason q is intuitionistic fuzzy generalised semi-pre regular homeomorphisms.

Example 32:

illustration of the bijective mapping q : (A, t) — (B, o) by means of q(u) = a also q(v) = b termed as
intuitionistic fuzzy generalised semi-pre regular homeomorphisms but not intuitionistic fuzzy
generalised pre-semi regular homeomorphisms.

Theorem 33:

Let q: (A, 1) — (B, o) be intuitionistic fuzzy generalised pre-semi regular homeomorphisms, then g
is IF homeomorphism if A as well as B are IFPSM * 1/2 space.
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Proof:

If V is IFC Set in B. Next g-1 (B) be Intuitionistic Fuzzy generalised pre-semi regular
homeomorphisms in A, based on assumption. Because A is an IFPSM * 1/2 space, g-1 (V) is IFC Set
in A. Consequently q is IF continuous plotting. Based on assumptions g-1 : (B, o) — (A, 1) termed as
IFGPS continuous plotting. Assume U termed as IFC Set within A. Next (g-1 )-1 (U) = q(V) is
intuitionistic fuzzy generalised pre-semi regular homeomorphisms involves B, via assumption. Since
B be IFPSM * 1/2 space, q(U) termed as IFC Set in B. Thus g-1 be IF continuous mapping. Then
fnction q be IF Homeomorphism.

Theorem 34:

Assume q : (A, 1) — (B, o) labelled as bijective plotting. When g is an IFGP Set continuous plotting,
the next statements are equivalent: (i) q called as IFGPS open mapping. (ii) g be intuitionistic fuzzy
generalised pre - semi regular homeomorphisms. (iii) q called as IFGPS closed mapping.

Lemma 35:

The composition of two intuitionistic fuzzy generalised pre semi regular homeomorphisms need not
be an intuitionistic fuzzy generalised pre-semi regular homeomorphism in general.

Example 36:

Assume A = {u,v}, B = {x,y} and C = {r,s}. Let E1 = (a, (0.2, 0.1), (0.6, 0.7)), E2 = (b, (0.2, 0.8),
(0.8, 0.2)), E3 = (c, (0.5, 0.6), (0.5, 0.4)). Then t = {0~, E1, 1~}, 6 = {0~, E2, 1~} alson = {0~, E3,
1~} are IFTs on A, B and C respectively.

Conclusion

In this study, generalised intuitionistic fuzzy pre-homeomorphisms are introduced. We take a look at
some of their traits.
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