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INVESTIGATION OF INTUITIONISTIC FUZZY CONTRA
G5-e-LOCALLY CONTINUOUS AND IRRESOLUTE FUNCTIONS

G. SARAVANAKUMAR"" §

ABSTRACT. This paper aims to present the concepts of intuitionistic fuzzy contra Gs-e-
locally continuous and intuitionistic fuzzy contra Gs-e-locally irresolute functions within
the framework of intuitionistic fuzzy topological spaces. Additionally, various notewor-
thy properties of these functions are explored and elucidated.
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1. INTRODUCTION

The genesis of fuzzy set theory can be traced back to Zadeh [11], with Atanassov [1]
later extending the concept to intuitionistic fuzzy(I.TF) sets. L. topological spaces and
related notions, including I.TF continuity, were introduced by Coker [3]. Sobana et al. [9]
introduced the notion of I.IF e-closed sets, while Ganster and Relly [5] utilized locally
closed sets to define LC-continuity and LC-irresoluteness. Balasubramanian [2] delved
into fuzzy Gy sets in fuzzy topological spaces.

Building upon these foundational works, this paper introduces the concepts of I.IF contra
Gs-e-locally continuous and I.IF contra Gs-e-locally irresolute functions in I.IF topological
spaces, along with the establishment of various intriguing properties.

2. PRELIMINARIES

Definition 2.1. [1] Let & be a nonempty, predetermined set I be [0, 1]. An LI set
(IIF.$)I" is an entity of the subsequent structure I' = {(5, 0p (), <p(s)) : » € S},
where the function 0p : & — I & ¢ : & — [ represent the degree of inclusion (67 (x))
and the degree of exclusion (sp(3¢)) V » € § in regard to the set I, as appropriate, and
0<0r(»)+sr(x) <1VixeS.
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Definition 2.2. [1] Let & be a nonempty predetermined set and the LIF.$’s I' and
 is an entity of the subsequent structure I' = {(s, Op(x), <r(x)) : » € S}, B =
{(5¢, Og(5¢), s(5¢)) : 2 € S}. Then

(i) I' C B if and only if O (s) < 0g(3¢) and sp(32) > ¢g(5¢) for all s €

(i) T = {{s, sr(x),0r(x)) : 2 € I}
Ei-ﬁ; ' ={(s, 0p(s) NOg(52),sr(3) Vsg(32)) : 3 € S}

(
v) 'UB = {(5, Op(s)V O0g(5),sr(5) Nsg(s)) : x € S}
[

Definition 2.3. [1] The I.FF.$’s Q and L are formulated by , 0 = {(, 0, 1) : 5 € S} and
L={( 1, 0): €3},

Definition 2.4. [3] An LF topology (L.F.T) n Coker’s sense, given a nonempty set,
express concisely. ¥ is a family T of I.IF.Ss in & Meeting the following axioms.:
(i) Q, L eT;
(ii) GiNGy e T, forany Gy, Gy € T;
(iii) UG, € T for arbitrary family {G; : i € J} C T.

Within this article, authored by (&, T) Simply through & We'll signify Coker’s L.IF
topological space (L.IF.T.$). Each I.F.$ that pertains to T is called an L.IF open set
(ILFps) in 3. The complement thereof " of an I.Fpg I" in 3 is referred to as a I.TF closed
set (]I.]F@S) in S

Definition 2.5. [3] Let (3, T) represent I.F.T.$ and I" = {(3¢, 0r, Jr) : 3¢ € S} be an
LF.$ in & Then the I.F closure and I.IF interior of I" are delineated by

(i) LE4() =({C : Cis an L.F¢g in Sand C 2 I'};

(ii) LE;n (L) = U{D : D is an I.Fpg in Sand D C I'};

Definition 2.6. [4] Let & constitute a nonempty set, and » € & a constant element
within &. If r € Iy, s € I} are predetermined real numbers such that » + s < 1, then
the LE.S 5, s = (51,56, 1 — 3¢1_) is termed as L.F point (I.F.P) in &, where r denotes
the degree of inclusion of s s, s denotes the degree of exclusion of s, s and » € < the
support of s, 5. The I.IF.IP s, ¢ resides within I.IF.$ I'(>¢,. s € I') if and only if r» < 0p (),
s > ¢p(s).

Definition 2.7. [6] An L.F.S U of an LF.T.$ S is called

(i) neighborhood of an I.F.P ¢(a, b), if there’s a I.Fpg G in & such that c(a,b) € G <
U.

(ii) g-neighborhood of an I.IF.IP ¢(a, b), if there’s a I.Fpg G in < such that ¢(a, b)gG <
U.

Definition 2.8. [10] Let I" be L.F.$ in an L.E.T.$ (¥, T). I' is termed as

(i) LF regular open set ( LERrpg) if I" = LI, L.F ()
(ii) LI regular closed set ( L.Igeg) if I' = LE 4L (I7)

Definition 2.9. [2] Let (3, T) be a fuzzy topological space and A be a fuzzy set in . A

o0
is called Gy set if A = A; where each \; € T. The complement of fuzzy G is fuzzy F,
i=1
Definition 2.10. [10] Let (3, T) be an L.IF.T.S and I" = (3,0 (5),9r(5)) be a LF.S in
3. Then the I.IF 6 closure and interior of I" are represented and delineated by L., (I") =
MK : K is an LFRgg in S and I' € K} and LF;,(I") = U{G : G is an L.FRes in & and
GCTIY.
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Definition 2.11. [9] Let I" be an LF.$ in an LEF.T.S (¥, T). I is termed as an L.F
e-open set (L.FeOS) in ¥ if ' C LE LI, (I1) U ]I.]Fmt]I.IFclé(F)

Definition 2.12. [7] Let (¥, T) be an LEF.T.S. Let I' = {(5¢, 0r(5), sr(x)) : » € I}
be an I.F.S on an I.LF.T.$ (¥, T). Then I' is deemed LI e- locally closed set (LI — e-
LCS) if I' = C N D, where C = {(5, Oc(5), sc(3)) : » € S} is an LFeOS and D =
{(5¢, Op(5), <p()) : 52 € S} is an LFeCS in (3, T).

Definition 2.13. [7] Let (3, T) be an L.E.T.S. Let I' = {(5¢, Op(3), sp(x)) : » € S}

be an I.IF.S on an L.IF.T.$ &. Then I is deemed an I.F eGs- set if I' = () I}, where
i=1

I = {(5, 0r,(50), sr(5)) : 2 € S} is an L.FeOS in an LEF.T.S (3, T).

Definition 2.14. [7] Let (3, T) be an LF.T.S. Let I' = {(3¢, 0p(5c), sr(s)) : » € I}
be an I.F.$ on an LF.T.S (3, T). Then I' is deemed an I.IF eGs-locally closed set
(LF — eGs-LCY) if I' = CN D, where C = {(3, 0c(), sc(»)): 3 € S} is an I.TF eGjs set
and D = {(5, Op(s), sp(»)): 3 € S} is an L.FeCS in (3, T).

The complement of an I.IF eGs-ILCS is said to be an I.IF eG§-ILOS.

Definition 2.15. [7] Let (¥, T) be an LEF.T.S. Let I' = {(5, 0r(5), sr(x)) : » € I}
be an L.F.S on an L.F.T.S (¥, T). Then I' is deemed an I.F Gjs-e-locally closed set
(LEFGs-e-LCS) if I' =B8N C, where = {(3, 03(3), cg(2)) : 5 € 3} is an LI G5 set and
C ={(x, Oc(x), sc(5)) : 2 €} is an L.FeCS in (I, T).

The complement of an I.IF G-e-ILCS is said to be an ILIF Gs-e-ILOS.

Definition 2.16. [7] Let (¥, T) be an LF.T.S. Let I' = {(3¢, 0p(5), sr(s)) : 5 € I}

be an IL.IF.$ on an L.IF.T.S (3, T). The I.IF Gs-e-locally closure of I" are represented and

delineated by L.FGs-e-l(I") = ({B : B = (3¢, Og(x), ()) : 3 € Fis an L.F Gs-e-LLCS
Sand I' C 8}.

Definition 2.17. [7] Let (¥, T) be an LF.T.S Let I' = {(sr, 0r(»), sr()) : 2 € S}
be an I.F.S on an L.F.T.S (3, T). The ILF Gs-e-locally interior of I" are represented
and delineated by LEFGs-e-lint(I") = U{B : 8 = {(5, (), sg(3¢)) : » € S} is an LF
Gs-e-LO% in Sand 3 C I

Definition 2.18. [7] Let (¥, T) be an LF.T.S. Let I" = (3, 0, <r) be an I.F.$ in an
LE.T.S (¥, T). Then I' is deemed an I.IF Gs-e-locally neighbourhood of an LE.P z,
if there exists an L. Gs-e-LOS 8 in an LF.T.S (¥, T) such that 2, € 8, $ C I'. It is
indicated by I.FGs-e-Inbd.

Definition 2.19. [7] Let (¥, T) be an L.F.T.S. Let I' = (3¢, 61, sr) be an I.FF.§ in an
LF.T.$ (3, T). Then I' is deemed an I.IF Gs-e-locally quasi neighbourhood of an I.IF.IP
xy s if there exists an L. Gs-e-loc 8 in an I.F.T.S (¥, T) such that x, g8, 8 C I'. It is
indicated by I.IFGs-e-lgnbd.

Remark 2.1. [7]

(i) The family of all I.F Gs-e-Inbd of an I.F.P x, ¢ It is indicated by NTFGs-el(g, ).
(i) The family of all I.F Gs-e-lgnbd of an I.F.P x, It is indicated by NFFGs-ela(q, ).

3. INTUITIONISTIC FUZZY CONTRA (G5-e-LOCALLY CONTINUOUS FUNCTIONS

Definition 3.1. Let (3, T) and (p, S) be any two LF.T.$’s. Let f: (3, T) — (p, 5)
be an I.F mapping (IFFIM). Then f is said to be an I.F contra Gg-e-locally continuous
function(I.FCont.Gs-e-l.cts. fun), if 71(I") is LFGs-e-LCS in $ for every I.FOS I in p
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Theorem 3.1. Let (S, T) and (p, S) be any two L.IF.T.$’s. Let f: (3, T) = (p, S) be
an IIFIM. Then the following are equivalent.

(i) fis an LEFCont.Gs-e-l.cts. fun.
(ii) §71(8) is an I.F Gs-e-LCS in an L.IF.T.$ (3, T), for each I.Fps 8 in an I.IF.T.$

(. S

(iii) F71(I") is an I.F G4-e-ILOS in an L.F.T.S (3, T), for each L.F¢g I in an L.F.T.S
(9,
¥

)-
)
S).
(iv) 4T IFm (r )) C LEGs-e-lint(§7H(I)), for each I.F¢g I" in an L.F.T.S (p, S).
(v) LEGs-e-lq(§~H(T)) C Y (IL.Fy(I)), for each I.Fps I' in an L.F.T.$ (p, S).

Proof. (i)= (ii): Let I' be an L.F¢g in an LE.T.S (p, S). Let z, 5 be an L.F.IP in an
LF.T.S (3, T) such that z,,qf }(I"). Since f is an I.FCont.Gs-e-l.cts. fun, there exists
B € NLEGsela(y, ) such that f(8) C I'. Then

Trs €8 (1)
BC 1 ((B)) (2)

Thus, z,s € 8 C f1(f(B)) € §1(I"). This implies s € f1(I") which shows that
FHI) € NVEGsela(y, ). Hence f~H(I") is an I.F Gs-e-LOS in an LEF.T.S (S, T).

(ii)= (i): This can be proved by taking complement of (i)

(iii)= (iv): Let I" be an I.F¢g in an LIF.T.S (p, S). Since I' C L.Fy(I),
FYILF (1)), By (iii), YL (1)) is an LI G5 e-LOS in an L.F.T.S (S,
LEGs-e-lint(f (1)) 2§ (LEF e (1)).

(iv)=(v): Using (iv), LEGs-e-lins(f 2 (1)) 2 § YL T3¢ (I")).Then LIFGs-e- lmt(f Hr)
C I IFau(D)), LEGs-la(f~ (1) € § (ILE(T)), LEGs- ela(f1(I)) € §H(LFa(I))
implies that {1 (IL.F4(I")) 2 LEGs-e- Iy (f~1(I")), putting I' = I', we have §~ (]I Fu(I)) 2
LFGs-e-la(fH(I)).

(v)= (i): Let I' be an IL.F¢g in an LE.T.S (p, S). Then LF,4I" = I'. Using (v),
FTYILF (1)) € LFGs-e-ling(§71(I)) implies that §~1(I") € L.FGs-e-lyny(f~1(I")). But,
LEGs-e-lin (57 H()) C 7 1(I) implies that f~1(I") = LEGs-e-lin (f~1(I)) that is, f~1(I)
is an I.F Gg-e-LOS in an LF.T.S (3, T). Let x5 be any LE.P in f~*(I"). Then x5 €
§71(I). We have z, sqf ~1(I") implies that f(z,s)qf(fH(I")). But f(f~1(I")) C I'. Thus,
for any I.F.P z, s and I" € Nf(z, ), there exists 8 = f~1(I') € N]I']Fcé'e'lq(x,«,s) such that
§7L(f(I")) C I'. Therefore, f(8) C I'. Thus, § is an L.IFCont.Gs-e-l.cts. fun. O

U 2
T). Thus,

Theorem 3.2. Let (3, T) and (p, S) be any two L.IF.T.$’s. Let f: (3, T) — (p, S) be
an LT bijective function. Then fis an I.FCont.Gs-e-l.cts. fun if and only if L., (§(I")) C
f(LFGs-e-lins (1)), for each I.Fgg I" of an L.E.T.$ (3, T).

Proof. Assume that § is an I.FCont.Gs-e-l.cts.fun and I' be an [.LF¢gg in an LF.T.S
(3, T). Hence, f 1 (IL.F; (f(I))) is an I.F Gs-e-LOS in an L.FTS (3, T). From Theorem
(v) of (3.1) YL f(I) C LEGs-e-lins (L (F(D))), § L L.Fipef(I)) € LEGs-e-lipy(I).
Since § is an I.TF surjective function, f(f~Y(L.IFintf(I'))) C J(L.FGs-e-ljnt(I)). That is,
LEFin:(F(I)) C fLEGs-e-line(1)).

Conversely, assume that L (f(I")) C f(LFGs-e-lini(I")), for each L.F.S I' of an
LEF.T.S (¥, T). Let 8 be an I.Fgg in an L.E.T.S (p, §). Then 8 = LF (). Since f
is an I.IF surjective function, § = LEFy4(8) = LIF;u(f ( L®B))) C S(LFGs-e-lit(F71(B))).
Since f is an I.TF injective function, f~1(8) C f~(F(ILIFGs-e-lin:(§~1(8)))). From the fact
that f, is an I.IF injective function, we have

F7YB) C LFGs-e-lins (§1(B)) (3)
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but
LFGs-e-lin(§7(8)) C §1(B) (4)
From (3) and (4) implies that f7*(8) = LEGs-e-l;n:(F~1(B)). That is, f1(8) is an I.IF
Gs-e-LOS in an L.E.T.$ (3, T). Thus, f is an L.FCont.Gs-e-l.cts. fun. O

Theorem 3.3. Let (3, T) and (p, S) be any two L.F.T.S’s. Let f: (3, T) — (p, 5)
be an L. bijective fuction. Then f is an I.IFCont.Gs-e-l.cts. fun if and only if f(I.IFGs-e-
la(I")) CLF,(f(I)), for each I.Fog I" of an L.E.T.S (&, T).

Proof. Assume that f is an L.IFCont.Ggs-e-l.cts.fun and I be an I.Fpg in an LIF.T.$
(3, T). Hence, f *(IL.F4(f(I"))) is an L. Gs-e-LCS in an L.F.T.S (3, T). From Theo-
rem (v) of (3.1) Y ILF4f(I)) 2 LEGs-e-ly(F~L (1)), AT f(I)) 2 LEGs-e-14(T).
Since § is an LT surjective function, f(f~'(I.Fclf(I")) 2 F(LFGs-e-ly(I")). That is,
]IFcl(f(F)) 2 .IF(]I']FG5‘6‘ZCZ(F))'

Conversely, assume that I.F(f(I")) D f(L.LFGs-e-ly(I)), for each L.E.S I" of an I.F.T.S
(¥, T). Let B be an I.Fpg in an L.F.T.S (p, S). Then 8 = I. ]Fmt(ﬁ) Since f is an L.IF
surjective function, 8 = L.IF;,;(8) = LF4(f(51(B))) 2 F(LEFGs-e-l (5~ 1(B))). Since § is an
ILTF injective function, {~1(8) 2 L (J(IL.FGs-e-ly(J~1(8)))). From the fact that §, is an I.IF
injective function, we have

§7HB) 2 LEGs-e-la(f(8)) (5)

but
LFGs-e-ly(F1(B)) D £ 1(B) (6)
From (5) and (6) implies that §~'(8) = L.FGs-e-l4(f~*(B)). That is, {~*(B) is an L.IF
Gs-e-ILCS in an I.LIF.T.$ (3, T). Thus, f is an L.IFCont.Gs-e-l.cts. fun. 0

Theorem 3.4. Let (¥, T) and (p, S) be any two L.F.T.S’s. Let f: (3, T) — (p, 5)
be an I.IF bijective fuction. If § is an I.IFCont.Gs-e-l.cts. fun. Then if I' € I? is an I.IFgpg,
then §~Y(I') = LEGs-e-l(§1(I)).

Proof. Let I be an I.Fog in an I.F.T.S (p, S). By Theorem(iv)of (3.1).
LFGy-e-ly(f~ (1) € £ (LF(I)) = §1(T) (7)
Since I' = L., (I"). But
) CLEGs-e-la(f1(I)) (8)
From (7) and (8) implies that f~'(I") = LFGs-e-ly(§~1(I")). O

Proposition 3.1. Let (3, T), (p, S)and (X, R) be any three LIF.T.$’s. Let f: (3. T) —
(p, S) be an L.LFCont.Ggs-e-l.cts.fun. If f(&) C R C p then g : (I, T) — (X, R) where
R = S/X restricting the range of f is an L.IFCont.Gs-e-l.cts. fun.

Proof. Let 8 be an I.Fpg in an L.IF.T.$ (R, R). Then 8 = S/, for some I.Fpg I" of an
LE.T.$’s (p, S). If f(S) C R C g, £HI) = g~ 1(B). Since {~HI") is an I.F Gs-e-LCS in
an ILF.T.$ (3, T). Hence, g~(B) is an I.F Gs-e-LCS in an L.F.T.S (3, T). Therefore,
g is an I.LIFCont.Gg-e-l.cts. fun. O

Proposition 3.2. Let (¥, T), (X1, 71) and (X2, T2) be any three I.F.T.$’s and P; :
X1 x X9 — X; be an I.IFF projection of X7 x X9 onto X;. If f: & — X7 x Xo is an
LFCont.Gs-e-l.cts. fun. Then P;of: Y — X; is also an L.IFCont.Gs-e-l.cts. fun.
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Proof. Let I' be an L.Fpg in an L.IE.T.$’s (X;, T;) (i = 1, 2), (Piof) " (I') = (P, 1(I)).

Since P; is an IIFIM PZ._I(F) is an I.Fgg in an IL.F.T.$’s X; x X5. Hence, f’l(PZ-_l(F)) is
an I.F Gs-e-LCS in an L.IF.T.$ (3, T). Hence, P; o f is an I.FCont.Gs-e-l.cts. fun. O

Definition 3.2. Let (3, T) and (p, S) be two LF.T.$’s. Let f: (3, T) — (p, S) be an
IFM. Then § is said to be an
(i) LF contra Gs-e-locally irresolute function(I.IFCont.Gs-e-l.irr. fun), if for each I.IF
Gs-e-LCS I'inan L.F.T.S (p, S), {7 1(I) is an L.F Gs-e-LOS in an LF.T.8 (3, T).
(ii) I.F contra weakly Gs-e-locally irresolute function(L.FCont.W Gs-e-Lirr. fun), if
for each I.IF Gs-e-LCS ' in an L.F.T.S (p, S), f1(I') is an L.Fps in an L.IF.T.$
(S, T).

Example 3.1. Let & ={a,b} = p, and I = <% (o5 b, (0% %)>,B = <%, (o5 %), (o5
)> v = < (03 0b3> (05> 0.4 > A8 = < (0301 ’(ﬁ’%»v ¢= <% (o7 0b7) (
o)) Now, the family T = {Q,1,I,8, I' VB, I' A8} of LF.$’s in ¥ is an LF.T on S

and the family S = {0,1,C} of L.F.$’s in p is an L.F.T on p. If we define the function

§: 3 — p be the identity function. Now, f is an I.IFCont.Gs-e-l.irr. fun because C' is an
LFGs-e-LOS in g, {71(C) is also an L.FGs-e-ILCS in S.

Example3 2. Let\s; {a,b} = p,and I" = <% (o5 2%),(%,2%)%8: <%,(&,b%),(&
o)) LVB = (. (5%, 3%): (5> ) ) L AB = (. (5%, 50) (%> 5:6))» € = (. (5 91): (3%

0 )

+-)) Now, the family T = {Q,1,I'8, I' V8, I'AB, C} of LF.$’s in S is an LE.T on S

and the family S = {Q,1,C} of LF.§’s in p is an ]I F.T on p. If we define the function

§f: 8 — @ be the identity function, Now, f is an I.IFCont.W Gg-e-l.irr. fun, because C' is
an L.FGs-e-LCS in g, {71(C) is L.Fps in S

Theorem 3.5. Let (S, T) and (p, S) be any two L.IF.T.$’s. Let f: (S, T) = (p, S) be
an IIFIM . Then the following statements are equivalent

(i) fis an LEFCont.Gs-e-Lirr. fun

(ii) for every I.F.$ I" of an L.F.T.S (3, T), f(IL.LFEGs-e-lints(I")) 2 LEGs-e-Lint((I)).

(iii) for every L.F.$ I' of an LF.T.S (p, S), LEGs-e-li(f (1)) 2 §HILFGs-e-

Lint(I)).

Proof. (i)= (ii): Let I be an I.F.$ in an L.E.T.S (3, T). Suppose f is an L.FCont.G;-e-
Lirr.fun. Now, LEFGs-e-l(f(I")) is an L.F Gs-e-LCS in an LE.T.S (p, S). By hypoth-
esis, T H(L.FGs-e-lins(f(I"))) is an L.F Gs-e-ILOS in an L.F.T.$ (3, T) and hence, I' D
FLHI) 2 FHILFGs-e-(line(F(I)))). Now, LFGs-e-lint(I') 2 §HILEGs-e-lint(F(I))).
That is, f(I.FGs-e-lint(I")) 2 L.EGg-e-lins (§(I")).

(ii)= (iii): Let I" be an L.F.$ in an LEF.T.$ (p, S), then f~3(I') is an I.F.$ in an
LE.T.$ (3, T). By (ii), JILEGs-e-lins(fH(T))) D LEFGs-e-Lint(f(F~1(I"))). Since f is an
ILTF bijective function, L.FGs-e-lin (f 71 (")) 2 § Y IL.FGs-e-line(I))

(iii)= (i): Suppose I' is L.FGs-e-LCS in an LF.T.$ (p, S). Then L.FGs-e-l (1)
I'. By hypothesis, LFGs-e-lin(f () 2 §HIL.FGs-e-lint (), LEGs-e-lins(§71(I))
D).

Ol

4. CONCLUSIONS

This paper introduced and developed the concepts of intuitionistic fuzzy contra Gg-e-
locally continuous and irresolute functions within intuitionistic fuzzy topological spaces.
Several significant properties of these functions have been identified, enhancing the un-
derstanding of their roles in fuzzy topology. These functions generalize traditional con-
tinuous and irresolute functions by effectively handling uncertainty through intuitionistic
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fuzzy sets. While offering a broader framework for analysis, future research could focus
on addressing the computational complexity and practical implementation challenges and
exploring new properties and types of intuitionistic fuzzy sets.
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