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A STUDY ON WEAKLY g CONTINUOUS AND IRRESOLUTE
MAPPINGS IN INTUITIONISTIC FUZZY TOPOLOGICAL
SPACES

S. EARNEST RAJADURAI

ONGMC 2021

ABSTRACT: In this study the notions of intuitionistic fuzzy weakly g closed sets, intuitionistic fuzzy weakly {§ continuous
mappings, intuitionistic fuzzy weakly § irresolute mappings, intuitionistic fuzzy weakly ¢ closed mappings, intuitionistic

fuzzy weakly g open mappings, intuitionistic fuzzy weakly § homeomorphisms and some of their characterizations

Keywords: Intuitionistic fuzzy closed set, intuitionistic fuzzy open set, intuitionistic fuzzy weakly § continuous
mappings, intuitionistic fuzzy weakly @ irresolute mappings, intuitionistic fuzzy weakly § closed mappings,

intuitionistic fuzzy weakly gopen mappings, intuitionistic fuzzy weakly g homeomorphisms

1. INTRODUCTION

Continuity is a property of transformation which enables to preserve some spatial characteristics while transforming one
space to another. It is a natural curiosity to study how does the ‘fuzziness of continuity’ passes the information of spatial
characteristics under transformation. In 1997, Gurcay, Coker and Haydar [6] have introduced continuous mappings in 2007
and P. Rajarajeswari and L.Senthil Kumar [8] have introduced regular weakly generalized continuous mappings in
intuitionistic fuzzy topological spaces. In this chapter, we study weakly § continuous mappings and intuitionistic fuzzy

weakly @ irresolute mappings in intuitionistic fuzzy topological spaces.

2. PRELIMINARIES

Throughout this dissertation, (X, z), (¥, o) and (Z, o) (or simply X, Y and Z) denote the intuitionistic fuzzy topological
spaces (IFTS inshort) onwhich no separation axioms are assumed unless otherwise explicitly mentioned. Forasubset A of
X, the closure, the interior and the complement of A are denoted by cl(A), int(A) and A° respectively. Werecall some basic

definitions that are used in the sequel.

S. Earnest Rajadurai, Department of Mathematics (SF), Nallamuthu Gounder Mahalingam

College, Pollachi — 642001. E-Mail-id — earnestmercymercy@gmail.com
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Definition 2.1. [1] Let X be a non-empty set. An intuitionistic fuzzy set (IFS in short) A in X is an object having the
form A = {(x, pa(x), va(X)) : X € X}, where the functions pa : X — [0,1] and va : X — [0,1] denote the degree
of membership(namely pa(x) ) and the degree of non-membership(namely va(x) ) of each element x € X totheset A,
respectively,and 0<pa(x)+va(X)<1 foreach x € X. Denote by IFS(X), the set of all intuitionistic fuzzy sets in X.
Definition 2.2. [1] Let A and B be IFSs of the form
A = {(X, HA(X), va(X)) : X € X} and B = {(x, pa(x), ve(X)) : X €X}. Then

« AcBifandonly if pa(x) < ps(x) and va(x) > ve(x) for all x €X,

« A=Bifandonlyif AcBandB c A,

o A ={(X,va(X),Ha(X)) : X € X},

o ANB ={(X,Ma(X) Aps(X),va(X) Vve(X)): X € X}

o AUB ={(X,Ma(X) VHB(X),va(X)Ave(X)): X € X}
The intuitionistic fuzzy sets 0~ = {(x, 0, 1): x € X} and 1~ = {(x, 1, 0): x € X} are respectively the empty set and the

whole set in X.

Definition 2.3. [4] An intuitionistic fuzzy topology (IFT in short) on X is a family © of IFSs in X satisfying the
following axioms.
. 0~,1~- €1,
*  G1NGze1forany Gy, G; €T,
e UG;er forany family {G;:i €J}cr.
In this case the pair (X, t) is called an intuitionistic fuzzy topological space (IFTS in short) and any IFS in 1 is known as
an intuitionistic fuzzy open set (IFOS in short) in X. The complement A® of an IFOS A in an IFTS (X, 1) is called an
intuitionistic fuzzy closed set (IFCS in short) in X.
Note:
For the sake of simplicity, we shall use the notation A = (X, Ua, va) instead of A = {(x, Ha(x), va(X)): X € X}.
Definition 2.4. [4] Let (X, t) bean IFTS and A = (X, Ha, va) bean IFSin X.
Then
. int(A)=u{G:Gisan IFOSin X and G € A},
. cl(A) = N{K: Kisan IFCS in X and A cK},
© cl(A%) =(int(A))",
o int(A°) =(cl(A))°
Definition 2.5. [7] Let A = (X, Ha, va) be an IFS in an IFTS (X, t). Then
« aint(A)=U{G:GisanIFaOSin Xand G € A},
« acl(A)=N{K:KisanIFaCSin X and A =K},
Definition 2.6. [6] An IFS A = (X, Ua, va) in an IFTS (X, 1) is said to be an
. intuitionistic fuzzy semi-closed set (IFSCS in short) if int(cl(A)) €A,
. intuitionistic fuzzy semi-open set (IFSQOS in short) if A ccl(int(A)),
. intuitionistic fuzzy a-closed set (IFa.CS inshort) if cl(int(cl(A))) S A,
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. intuitionistic fuzzy a-openset (IFaOS inshort) if A cint(cl(int(A))),

. intuitionistic fuzzy regular closed set (IFRCS in short) if cl(int(A)) = A,

. intuitionistic fuzzy regular open set (IFROS in short) if A =int(cl(A)).

. intuitionistic fuzzy pre closed set (IFPCS in short) if cl(int(A)) €A,

. intuitionistic fuzzy pre-open set (IFPOS inshort) if A < int(cl(A)),

Definition 2.7. AnIFS A = (X, Ua, va) in an IFTS (X, 1) is called an

. intuitionistic fuzzy generalized closed set (IFGCS in short) if cl(A) € U whenever A € U and U is an IFOS in X .
The complement of an IFGCS is an IFGOS [10],

. intuitionistic fuzzy semi generalized closed set (IFSGCS in short) if scl(A) €U whenever A €U and U is an
IFSOSin X. The complement ofan IFSGCSis an IFSGOS [17],

. intuitionistic fuzzy weakly generalized closed set (IFWGCS in short) if cl(int(A)) € U whenever AcU and U is
anIFOSin X. The complementofan IFWGCS is an IFGWOS [14],

. intuitionistic fuzzy regular weakly generalized closed set (IFRWGCS in short) if scl(A) € U whenever A €U and
U isanIFROSin X. The complement of an IFRWGCS is an IFRGWOS [7],

Definition 2.8. Let f beamappingfromanIFTS(X, t)intoanlFTS(Y, o). Then is said to be an

. intuitionistic fuzzy continuous mapping (IF continuous mapping in short) if f (B) € IFO(X) for every

B € o [6],

. intuitionistic fuzzy generalized continuous mapping(IFGcontinuousmapping inshort) if f 2(B) € IFGO(X) for
every B e o [19],

+  intuitionistic fuzzy precontinuous mapping (IFP continuous mapping inshort) if f 2(B) € IFPGO(X) for every
Beo[l13],

. intuitionistic fuzzy weakly generalized continuous mapping (FW continuous mapping in short) if
f1(B) € IFWGO(X) for everyB € o [8],

. intuitionistic fuzzy regular weakly generalized continuous mapping (IFRG continuous mapping in short) if
f1(B) € IFRWGO(X) for everyB € ¢ [21],

Definition 2.9. Let f beamappingfromanIFTS(X,t)intoanIFTS(Y,s). Then is said to be an

. intuitionisticfuzzyclosedmapping(lIFclosedmappinginshort)if f(A) isan IFCS in Y for each IFCS A in X [6],

. intuitionistic fuzzy generalized closed mapping (IFG closed mapping in short) if f (A) is an IFGCS in Y for each
IFCS A in X [20],

* intuitionisticfuzzya-closedmapping(IFa closedmappinginshort) if f(A) isan IFaCSin Y foreachIFCSin X [12],

. intuitionisticfuzzypre closedmapping(IFPclosedmappinginshort) if f(A) isan IFPCSin Y foreachIFCSin X [15],
* intuitionisticfuzzyweakly generalised closedmapping(IFWGclosedmappinginshort) iff(A)is an IFWGCS in Y for
each IFCS in X [15].
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Definition 2.10.Let f be a bijection mapping from an IFTS(X, 1) into an IFTS (Y, o). Then f is said to be an

. intuitionisticfuzzyhomeomorphism(IFhomeomorphisminshort)iff and fare IF continuous mappings [18],

. intuitionistic fuzzy weakly generalized homeomorphism (IFWG homeomorphisminshort) if f and f 7 are IFWG

continuous mappings[16].

3. INTUITIONISTIC RUZZY WEAKLY g CONTINUOUS MAPPINGS

In this section, we study the notion of intuitionistic fuzzy weakly @ continuous mappings and investigate some of their
properties.

Definition 3.1. A mapping £ (X, 1) — (Y, o) ks called an intuitionistic fuzzy weakly g continuous (IFW{gcontinuous in
short) mapping if (V) isan IFWgCS in (X, 1) for every IFCS V of (Y, o).

Theorem 3.2. Every IF continuous mapping is an IFWgcontinuous mapping, but not conversely.

Proof: Let f: (X, T) — (Y, o) be an IF continuous mapping and A be an IFCSin Y. Then f* (A) isan IFCS in X Since
every IFCS is an IFWQCS, f (A) isan IFWg CS in X Hence f is an IFW{g continuous mapping.

Example 3.3. Let X ={a,b},Y ={u, v} and A=(x,(0.5,0.6),(0.5,0.4)), B=(y, (0.6,0.6),(0.4,0.4)). Then t= {0~, A,1-},
o = {0~, B, 1.} are intuitionistic fuzzy topologies on X and Y respectively. Define a mapping f: (X,t) — (Y, o) by
f(a)=u and f(b)=v. ThenIFS S=(y, (0.4,0.4),(0.6,0.6)) is IFCS in Y and f1(S) is IFW{g CS but not an IFCS in X
Therefore fis an IFW{continuous mapping but not an IF continuous mapping.

Theorem 3.4. Every IFW{ continuous mapping is an IFG continuous mapping, but not conversely.

Proof: Letf: (X,17) — (Y,c) be an IFW{ continuous mapping. Let Abe an IFCS in Y. Then f* (A) isan

IFWgCS in X. Since every IFWg CS is an IFGCS, ! (A) is an IFGCS in X. Hence f is an IFG continuous mapping.
Example 3.5. Let X ={a, b}, Y ={u, v} and A =(x, (0.8, 0.8), (0.2, 0.1)), B =(y, (0.1, 0.3), (0.8, 0.7)). Then
T = {0~, A, 1.},0 = {0~, B, 1.} are intuitionistic fuzzy topologies on X and Y respectively. Define a mapping
f: (X,7)—(Y,0) by f(a)=u and f(b)=v. ThenIFS S=(y,(0.8,0.7),(0.1,0.3)) is IFCS in Y and f"}(S) isan IFGCS but not
an IFW@CS in X. Therefore fis an IFG continuous mapping but not an IFW{g continuous mapping.

Theorem 3.6. Every IFW{ continuous mapping is an IFW continuous mapping, but not conversely.

Proof: Let f: (X,1)— (Y, ) bean IFW{ continuous mapping and A bean IFCSinY. Then f1 (A) is IFWgCSin X.
Since every IFW(CS is an IFWCS, f* (A) isan IFWCS in X. Hence f is an IFW continuous mapping.

Example 3.7. Let X ={a,b},Y ={u,v} and A=(x,(0.7,0.7),(0.3,0.3)), B=(y, (0.6,0.6),(0.4,0.4)). Then t= {0~, A,1-},
o = {0~, B, 1-} are intuitionistic fuzzy topologies on X and Y respectively. Define a mapping f: (X, 7)— (Y, o) by
f(a)=u and f(b)=v.ThenIFS S=(y, (0.4,0.4),(0.6,0.6)) is IFCS in Y and f%(S) isan IFWCS but not an IFW{g CS in X
Therefore f is an IFW continuous mapping but not an IFW{g continuous mapping.

Theorem 3.8. Every IFW{ continuous mapping is an IFGa continuous mapping, but not conversely.

Proof: Let f: (X,t)— (Y, o) be an IFW{ continuous mapping and A bean IFCS in Y. Then f* (A) is an IFWg CS in
X. Since every IFWgCS is an IFGa CS, f2(A) isan IFG o CS in X . Hence fis an IFG o continuous mapping.
Example 3.9. Let X ={a,b},Y ={u,v} and A=(x,(0.3,0.2),(0.7,0.7)), B=(y, (0.3,0.4),(0.6,0.6)). Then T = {0~, A,1-},
o = {0~, B, 1.} are intuitionistic fuzzy topologies on X and Y respectively. Define a mapping f: (X,7)—(Y,0) by
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f(a)=u and f(b)=v.ThenIFS S=(y,(0.6,0.6),(0.3,0.4)) is IFCS in Y and ~%(S) is an IFGa.CS but not an IFWgCS in X..
Therefore fis an IFGa continuous mapping but not an IFW{ continuous mapping.
Theorem 3.10. Every IFW{ continuous mapping is an IFRG continuous mapping, but not conversely.
Proof: Letf (X,1)— (Y, ) bean IFW{ continuous mapping. Let Abe an IFCS in Y. Then f1 (A) isan IFWgCS
in X Since every IFW{ CS is an IFRGCS, f* (A) is an IFRGCS in X. Hence f is an IFRG continuous mapping.
Example 3.11. Let X ={a, b},Y ={u,v} and A=(x,(0.8,0.8),(0.2,0.1)), B=(y, (0.1,0.3),(0.9,0.7)). Then T = {0~, A,1-},
c = {0~, B, 1.} are intuitionistic fuzzy topologies on X and Y respectively. Define a mapping f: (X, t) — (Y, o) by
f(a)=u and f(b)=v. ThenIFS S=(y,(0.9,0.7),(0.1,0.3)) is IFCS in Y and f(S) is an IFRGCS but not an IFW{ CS in
X. Therefore f is an IFRG continuous mapping but not an IFW{ continuous mapping.
Theorem 3.12. A mapping £ (X, 1)— (Y, o) is an IFW{ continuous if and only if the inverse image of every IFOS in
Yisan IFWgOSin X.
Proof: Let A be an IFOS inY. Then A® is an IFCS in Y. Since f is IFW{continuous mapping, f* (A°) isan IFW
gCSin X. Since f1(A)=(f1(A)), f1(A)isan IFWgOSin X.
Theorem 3.2.13. If f : (X,1) — (Y, 0) is IFW{ continuous and g : (Y, o) — (Z,d) is IF continuous, then gof : (X, 1)
— (Z,8) is IFWg continuous.
Proof: Let f: (X,t) — (Y,oc) be IFWg continuous and g: (Y,o) — (Z,8) be IF continuous. Let A be an IFCS
in Z. Then g*(A)is an IFCS inY because g is IF continuous. Also f* (g71(A)) is an IFW{ CS in X because
f is IFW{ continuous. Therefore (gof)*(A) =f (g 1(A)) is an IFW{g CS in X . Hence gof is an IFW{ continuous
mapping.
Definition 3.2.14. Let (X, 1) be an IFTS and A be an IFS in X. Then intuitionistic fuzzy weakly § interior and
intuitionistic fuzzy weakly g closure of A are defined as

o wigcl(A)=N{K:Kisan IFWgCSin X and Ac K}

o wigint(A)=u{G:Gisan IFWgOSin X and G S A}.
Result 3.2.15. If Ais IFW{g CS, then wcl(A)=A.
Theorem 3.2.16. Let f: (X, 1) — (Y,0) be an IFWg continuous mapping. Then the following conditions are hold:

«  f(wgcl(A) ccl(f(A)), for every IFS A in X,

« wycl(f(B)) cf(cl(B)), forevery IFS B in Y.
Proof: i) Letf: (X,t) — (Y,0) be IFW{gcontinuous. Let A be an intuitionistic fuzzy set in X. Then cl(f(A)) is an
IFCS in Y. Since f is IFW{gcontinuous, f~2(cl(f(A))) isan IFW{CS in X . Also A < f1(cl(A)). Thus, w{cl(A)
wgcl(f(cl(f(A)) = f1(cl(f(A))) because f1(cl(f(A))) isintuitionistic fuzzy weakly ¢ closed. Hence f(wgcl(A)) €
cl(f(A)) for every IFS A in X.
ii) Replacing A by f1(B) in (i), we have f(wgcl(f1(B))) < cl(f(f*(B))) < cl(B).Hence wcl(f*(B)) < f(cl(B)), for
every IFSBinY.
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4. INTUITIONISTIC RUZZY WEAKLY g IRRESOLUTE MAPPINGS

In this section, we study the notion of intuitionistic fuzzy weakly @ irresolute mappings and investigate some of their
properties.

Definition 4.1. A mapping f: (X, 1) — (Y, o) is said to be an intuitionistic fuzzy weakly § irresolute (IFW{ irresolute in
short) mapping if (V) is an IFWgCS in (X, 1) for every IFWgCS V of (Y,0).

Theorem 4.2. Let f: (X,1) — (Y, c) bean IFW{g irresolute mapping, then f isan IFW{g continuous mapping.

Proof: Letf (X,1)— (Y, c) kean IFW{ irresolute mapping and Abe an IFCS in Y. Since every IFCS is an IFW{g CS,
Ais an IFW{g CSin Y. By hypothesis f2(A) is an IFWg CS in X . Hence fis an IFW{ continuous mapping.

Theorem 4.3. Let f: (X,17)— (Y, o) be an IFW{g irresolute mapping, then f is an IF irresolute mapping if X is an is an
IFW@" T Y% space.

Proof: Let A be an IFCSin Y . Since every IFCS is an IFW{CS, A isan IFW{ CSinY . By hypothesis f*(A) isan
IFW@CSin X. Since X isan IFW{Q" T % space, f1(A) isan IFCS in X . Hence f is an IF irresolute mapping.
Theorem 4.4. Let f : (X,1) —» (Y,0) and g : (Y, o) — (Z, 38) be IFW § irresolute mappings, then
gof : (X,t) —(Z,d) is an IFW{irresolute mapping.

Proof: Let A be an IFWQCS in Z. Then g'(A) isan IFWYCS in Y. Since f isan IFW{ irresolute mapping,
f1(g*(A)) is an IFWg CSin X . Hence gof is an IFW{ irresolute mapping.

Theorem 4.3.5. Let f: (X,7)—(Y,0) be a mapping from an IFTS X into an IFTS Y . Then the following conditions are
equivalent if X and Y are IFW{QTy. spaces.

« f isan IFW{ irresolute mapping,

« f1(B)isan IFWgOS in X foreach IFWgOS B in Y,

« cl(fY(B)) cfcl(B)) foreach IFSB of Y.
Proof : (i) = (ii) . Obvious.
(i) = (iii). Let B beanyIFSin Y and B ccl (B). Then f1(B) =f(cl(B)).
Since cl(B) isan IFCSin Y , cl(B) isan IFWGCS in Y. Therefore f1(cl(B)) isan IFW{CS in X, by hypothesis.
Since X is an IFW g T, space, f71(cl(B))is an IFCS in X. Hence cl(f "}(B)) < cl(f *(cl(B))) . That is cl(f "}(B)) <
f (cl(B)).
(iii)= (i). Let B be an IFWYCS in Y .Since Y is IFW{Ty, space, B is an IFCSin Y and cl(B)=B. Hence f1(B)
=f2(cl(B)) 2 cl(f }(B)). Butclearly f1(B) ccl(f *(B)). Therefore cl(f *(B)) =f*(B). Whichimplies f 1(B) isan IFCS
and hence itisan IFWQCS in X . Thus f is an IFW{ irresolute mapping.
Theorem 4.3.6. Let f: (X,1)— (Y, c) bean IFW{girresolute and g: (Y, o) — (Z, ) be an IFW{ continuous mapping,
then gof: (X,t) — (Z,8) is an IFW{continuous mapping.
Proof: Let AbeanIFCSin Z. Then g *(A) isan IFW@CSin Y. Since fisan IFW{ irresolute mapping, f*(g7*(A))
isan IFWQCSin X . Hence gof isanIFW{g continuous mapping.
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