South Fast Asian J. of Mathematics and Mathematical Sciences
Vol. 20, No. 1 (2024), pp. 365-372

DOI: 10.56827/SEAJMMS.2024.2001.28 ISSN (Online): 2582-0850
ISSN (Print): 0972-7752

INTUITIONISTIC FUZZY SEMI ~* GENERALIZED TRRESOLUTE
MAPPING

Abinaya M. and Jayanthi D.*

Department of Mathematics,
Karpagam Academy of Higher Education,
Coimbatore, Tamil Nadu, INDIA

E-mail : abisugan84@gmail.com

*Avinashilingam Institute for Home Science and Higher Education for Women,
Coimbatore, Tamil Nadu, INDIA

E-mail : jayanthimathss@gmail.com
(Received: Mar. 11, 2022 Accepted: Apr. 12, 2024 Published: Apr. 30, 202/)

Abstract: In this paper we have introduced intuitionistic fuzzy semi v* general-
ized irresolute mappings and investigated some of their properties. Also we have
provided some characterization of intuitionistic fuzzy semi v* generalized irresolute
mappings.

Keywords and Phrases: Intuitionistic fuzzy sets, Intuitionistic fuzzy topology,
Intuitionistic fuzzy semi v* generalized closed sets, intuitionistic fuzzy semi v* gen-
eralized irresolute mappings.

2020 Mathematics Subject Classification: 54A40, 03E72, 03F55.

1. Introduction

The concept of fuzzy set is introduced by Zadeh [7] in 1965 and later Atanassov
[4] generalized this idea to intuitionistic fuzzy sets. Coker [5] has introduced in-
tuitionistic fuzzy topological space using the notion of intuitionistic fuzzy sets.
Abinaya and Jayanthi [1, 2] introduced intuitionistic fuzzy semi * generalized
closed sets and intuitionistic fuzzy semi v* generalized continuous mappings. In
this paper, we have introduced intuitionistic fuzzy semi ~+* generalized irresolute
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mappings and investigated some of their properties. Also we have provided some
characterization of intuitionistic fuzzy semi v* generalized irresolute mappings.

2. Preliminaries

Definition 2.1. [4] An intuitionistic fuzzy set (IFS) A is of the form

A= {{x,pa(x),va(x)) € X}

Where the function pa @ X — [0,1] and vy : X — [0,1] denote the degree of
membership (namely pa(z)) and degree of non membership (namely va(x)) of each
element x € X to the set A, respectively, and 0 < pa(x) + va(z) < 1 for each
x € X. Denote by IFS(X), the set of all intuitionistic fuzzy sets in X.

An intuitionistic fuzzy set A in X is simply denoted by A = (x, jia,V4) instead
of denoting A = {{x, pa(x),va(x)) : z € X}.

Definition 2.2. [4] Let A and B be two IFSs of the form A = {{x, ua(z),va(x)) :
r € X} and B={(x,upg(x),ve(x)) : x € X}. Then,

(a) A C B if and only if pa(x) < pp(x) and va(z) > vp(x) for all x € X,
(b) A= B if and only if AC B and A D B,

(¢) A®={(z,va(x), pa(@)) : v € X},

(d) AUB = {{x,pa(x) V pp(r),va(r) ANvg(x)) :x € X},

(e) AN B = {(z,pa(x) A up(x),va(z) Vvg(x)) :z e X}.

The intuitionistic fuzzy sets 0. = (x,0,1) and 1. = (z,1,0) are respectively the
empty set and the whole set of X.

Definition 2.3. [5] An intuitionistic fuzzy topology (IFT) on X is a family T of
IFSs in X satisfying the following axioms:

(i) 0,1 €7,
(ii)) Gy NGy € T for any G1,Gy € T,
(i) UG; € T for any family {G; i€ J} C 1.

In this case the pair (X, T) is called the intuitionistic fuzzy topological space (IFTS)
and any IFS in T is known as an intuitionistic fuzzy open set (IFOS) in X. The
complement A¢ of an IFOS A in an IFTS (X, T) is called an intuitionistic fuzzy
closed set (IFCS) in X.

Definition 2.4. [6] An I[FS A = (x,pa,va) in an IFTS (X, 7) is said to be an
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(1) intuitionistic fuzzy v closed set (IFyCS) if cl(int(A)) Nint(cl(A)) C A
(i1) intuitionistic fuzzy v open set (IFyOS) if A C cl(int(A)) Uint(cl(A)).

Definition 2.5. [1] An IFS A of an IFTS (X, 7) is said to be an intuitionistic
fuzzy semi ~* generalized closed set (IF semiv*GCS) if int(cl(A))Ncl(int(A)) C U
whenever A C U and U is an IFSOS in (X, 7).

Definition 2.6. [2] A mapping f: (X,7) — (Y, 0) is called an intuitionistic fuzzy
semi v* generalized (IF semi v*G) continuous mapping if f~(V) is an IF semi
Y*GCS in (X, 1) for every IFCS'V of (Y, 0).

Definition 2.7. [1] An IFTS (X, 1) is an intuitionistic fuzzy semi ;T2 (IF semi
viTh)2) space if every IF semi v*GCS is an IFCS in X.

Definition 2.8. [1] An IFTS (X, 7) is an intuitionistic fuzzy semi ;T (IF semi
v3T1/2) space if every IF semi v* GCS is an [FPyCS in X.

Definition 2.9. [3] A mapping f: (X,7) — (Y, 0) is called an intuitionistic fuzzy
almost semi v* generalized (IF almost semi v*G) continuous mapping if f~(V') is

an IF semi v*GCS in (X, T) for every IFRCS'V of (Y,0).

Proposition 2.10. [1] Every IFCS is an IF semi v*GCS in (X, T).

Proof. Let A be an IFCS in (X, 7). Let A C U where U is an IFSOS in (X, 7).
Since A is an IFCS, cl(A) = A. Now int(cl(A))Nel(int(A)) = int(A)Ncl(int(A)) C
ANcl(A)=ANA=ACU. Hence A is an IF semi v*GCSin(X, 7).

3. Intuitionistic fuzzy semi v* generalized irresolute mapping
In this section we have introduced intuitionistic fuzzy semi v* generalized irres-
olute mappings and investigated some of their properties.

Definition 3.1. A mapping f : (X,7) — (Y,0) is called an intuitionistic fuzzy
semi v* generalized (IF semi v*G) irresolute mapping if f~Y(V) is an IF semi
Y*GCS in (X, 1) for every IF semiv*GCS V of (Y,0).

Example 3.2. Let X = {a,b},Y = {u,v}, Gy = (x,(0.54,0.4p), (0.5,,0.65)), Gy =
(, (0.44,0.3,), (0.64,0.7,)) and G = {y, (0.5,,0.6,), (0.5,,0.4,)). Then 7 = {0, G4,
Go,1.} and 0 = {0.,G3, 1.} are IFTs on X and Y respectively. Define a mapping
f:(X,7)—= (Y,0) by f(a) =u and f(b) = v. Here,

IFSO(X) = {0, 1o, pta € [0,1], 115 € [0,1],v4 € [0,1],15 € [0,1]/0.4 < p, <
0.5,04 < pp <0.6,05 <y, 06,04 <1, <07and0 < pg+rv, <1 and
0<pp+uv, <1}

IFSO(Y) = {00y 1ospa € [0, 1]t € [0,1],0 € [0,1],0, € [0,1]/1 > 05,1, >
0.6,v, <051, <04and 0 < p, + v, <land 0< p, +v, <1}
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Let A = (y,(0.3,,0.6,),(0.7,,0.4,)). Then A is an IF semi v*GCS in Y and
fHA) = (x,(0.3,,0.6), (0.7,,0.4)) is also an IF semi v*GCS in (X, 7). Therefore
f is an IF semi v*G irresolute mapping.

Theorem 3.3. Let f : (X,7) — (Y,0) be an IF semi v*G irresolute mapping,
then f is an IF semi v*G continuous mapping but not conversely in general.
Proof. Let f be an IF semi v*G irresolute mapping. Let V be any IFCS in Y.
Then V is an IF semi 7*GCS and by hypothesis f~!(V) is an IF semi 7*GCS in
X. Hence f is an IF semi v*G continuous mapping.

Example 3.4. Let X = {a,b},Y = {u,v},G; = (x,(0.5,,0.65), (0.5,,0.45)), and
G = (y,(0.8,,0.7,),(0.2,,0.3,)). Then 7 ={0.,G,1.} and 0 = {0, Go, 1.} are
IFTs on X and Y respectively. Define a mapping f : (X,7) — (Y,0) by f(a) =u
and f(b) = v. Here,

[FSO(X) = {0~71~7,Ua € [07 1]a,ub € [07 1]7”{1 S [07 1]7Vb € [07 1]/,ua > O-5a,ub >
0.6,v, <05, <04 and 0 < pg+pp <1 and 0 < py + pp < 1}.

IFSO(Y) = {0~71~7,uu S [07 1]7#1} S [071]7Vu S [071]7Vv S [071]/Mu > 0.8,y 2>
0.7, <021, <03and 0 < p,, + v, < land 0 < p, + v, < 1}.

Then f is an IF semi v*G continuous mapping but not an IF semi 4*G irreso-
lute mapping, since the IFS A = (y, (0.5,,0.6,), (0.5,,0.4,)) is an IF semi v*GCS
in Y but f71(A) = (x,(0.5,,0.6), (0.5,,0.45)) is not an IF semi v*GCS in X, as
int(cl(f~1(A))) Nel(int(f~1(A))) = 1. C Gy, but f7}(A) C G;.

Theorem 3.5. A mapping f: (X,7) = (Y,0) be an IF semi v*G irresolute map-
ping if and only if the inverse image of each IF semi v*GOS in'Y is an IF semi
v*GOS in X.

Proof. Necessity: Let A be an IF semi v*GOS in Y. This implies A€ is an IF
semi Y*GCS in Y. Then f~1(A°) is an IF semi yv*GCS in X, by hypothesis. Since
F7HA) = (f71(A)°, f7H(A) is an IF semi v*GOS in X.

Sufficiency: Let A be an IF semi v*GCS in Y. Then A€ is an IF semi v*GOS
in Y. By hypothesis f~!(A4¢) is an IF semi v*GOS in X. Since f~!(A%) =
(f7HA)E, (f7H(A))¢ is an IF semi v*GOS in X. Therefore f~!(A) is an IF semi
v*GCS in X. Hence f is an IF semi v*G irresolute mapping.

Theorem 3.6. Let f: (X, 7) = (Y,0) and g : (Y,0) — (Z,0) be any two IF semi
v*G irresolute mappings, then g o f : (X, 7) — (Z,0) is an IF semi v*G irresolute
mapping.

Proof. Let V be an IF semi v*GCS in Z. Then g~'(V) is an IF semi 7*GCS in
Y, by hypothesis. Since f is an IF semi v*G irresolute mapping, f~!(g~1(V)) is
an IF semi v*GCS in X. Hence g o f is an IF semi v*G irresolute mapping.
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Theorem 3.7. Composition of IF semi v*G irresolute mapping and IF semi v*G
continuous mapping s an IF semi v* continuous mapping.

Proof. Let V be an IFCS in Z. Then g~ '(V) is an IF semi v*GCS in Y. Since f
is an IF semi v*G irresolute, f~'(g~'(V)) is an IF semi v*GCS in X. Hence g o f
is an IF semi v*G continuous mapping.

Theorem 3.8. Let f : (X,7) — (Y, 0) be an IF semiv*G continuous mapping and
g: (Y,0) = (Z,6) is an IF semi v*G irresolute mapping, then g o f : (X,7) —
(Z,6) is an IF semi v*G irresolute mapping if Y is an IF semi v;Ty o space.
Proof. Let V be an IF semi v*GCS in Z. Then ¢ (V) is an IF semi v*GCS
in Y as g is an IF semi v*G irresolute mapping. Since Y is an IF semi T}/,
space, ¢g~*(V) is an IFCS in Y. Since f is an IF semi v*G continuous mapping,
g7 H(V)) is an IF semi v*GCS in X. Hence g o f is an IF semi v*G irresolute
mapping.

Theorem 3.9. If (Y,0) is an IF semi ;T /5 space and f : (X, 7) = (Y,0) be an
IF semi v*G continuous mapping, then f is an IF semi v*G irresolute mapping.
Proof. Let A be an IF semi v*GCS in Y. Since Y is an IF semi +7}/, space, A
is an IFCS in Y. By hypothesis f71(A) is an IF semi v*GCS in X. Therefore f is
an [F semi v*G irresolute mapping.

Theorem 3.10. Let f: (X, 7) — (Y,0) be a mapping. Then the following condi-
tions are equivalent if X and Y are IF semi 3Ty 9 spaces:

(i) f is an IF semi v*G irresolute mapping,

(ii) f~Y1(B) is an IF semiv*GOS in X for each IF semi v*GOS B in'Y
(iii) f~(yint(B)) C yint(f~(B)) for each IFS B of Y,

(iv) vel(f~Y(B)) C f~Y(vcl(B)) for each IFS B of Y.

Proof. (i)« (ii) is obvious from Theorem 3.5.

(ii)= (iii) Let B be any IFS in Y and ~int(B) C B. Also f~!(vyint(B)) C
J7YB). Since vint(B) is an [Fy0S in Y, it is an IF semi v*GOS in Y. There-
fore f~1(yint(B)) is an IF semi v*GOS in X, by hypothesis. Since X is an
IF semi 73Ty, spaces, f~'(yint(B)) is an IFyOS in X. Hence f~'(yint(B)) =
Jint(f(vint(B))) C yint(f~(B)).

(ili) = (iv) is obvious by taking complement in (iii).

(iv)= (i) Let B be an IF semi v*GCS in Y. Since Y is an IF semi 77}, space, B
is an [FyCS in Y and vcl(B) = B. Hence f~'(B) = f~!(ycl(B)) 2 vel(f~'(B)) 2
f~Y(B). Therefore vel(f~1(B)) = f~'(B). This implies f~!(B) is an IFyCS and
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hence it is an IF semi v*GCS in X. Thus f is an IF semi v*G irresolute mapping.

Theorem 3.11. Let f : (X,7) — (Y,0) be an IF semi v*G irresolute mapping.
Then f~Y(B) C yint(f~'(int(cl(B)) U cl(int(B)))) for every IF semi v*GOS B in
Y, if X andY are IF semi )T} /2 spaces.

Proof. Let B an IF semi v*GOS in Y. Then by hypothesis f~!(B) is an IF
semi v*GOS in X. Since X is an IF semi 77T /2 space, f~YB) is an IFyOS in
X. Therefore yint(f~'(B)) = f~'(B). Since Y is an IF semi 72T}/, space, B
is an IFyOS in Y, B C int(cl(B)) U cl(int(B)). Now f~1(B) = vint(f~*(B)) C
yint(f~(int(cl(B)) U cl(int(B)))).

Theorem 3.12. Let f : (X,7) — (Y,0) be an IF semi v*G irresolute map-
ping and g : (Y,0) — (Z,9) be an IF almost semi v*G continuous mapping, then
go f:(X,7)— (Z,9) is an IF almost semi v*G continuous mapping.

Proof. Let V be an IFRCS in Z. Then g~(V) is an IF semi v*GCS in Y. Since f
is an IF semi v*G irresolute, f~1(¢g~1(V)) is an IF semi v*GCS in X. Hence g o f
is an IF almost semi v*G continuous mapping.

Theorem 3.13. Let f : (X,7) — (Y,0) be an IF semi v*G irresolute mapping.
Then f~Y(B) C ~int(f~ (int(cl(f~Y(B))) U cl(int(f~Y(B))))) for every IF semi
Y*GOS BinY, if X and Y are IF semi v 112 spaces.
Proof. Let B an IF semi v*GOS in Y. Then by hypothesis f~!(B) is an IF
semi v*GOS in X. Since X is an IF semi 72T}/, space, f~'(B) is an IF7OS in X.
Therefore yint(f~1(B)) = f~1(B) and f~1(B) C int(cl(f~1(B)))Ucl(int(f~1(B))).
Hence f~Y(B) = vint(f~1(B)) C yint(int(cl(f~*(B))) Ucl(int(f~1(B)))).
4. Conclusion

In this paper, we have introduced intuitionistic fuzzy semi ~v* generalized irreso-

lute mappings and investigated some of their properties. In future we have analyzed
completeness in intuitionistic fuzzy semi v* generalized continuous mapping.
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