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Abstract
In this paper we have introduced intuitionistic fuzzy generalized b continuous mappings and some of their basic properties
are studied.
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1. Introduction

The concept of fuzzy sets was introduced by Zadeh [13] and later Atanassov [1] generalized this idea to intuitionistic fuzzy
sets using the notion of fuzzy sets. On the other hand Coker [4] introduced intuitionistic fuzzy topological spaces using the
notion of intuitionistic fuzzy sets. In this paper, we introduce intuitionistic fuzzy generalized b continuous mappings and
studied some of their basic properties. We arrive at some characterizations of intuitionistic fuzzy generalized b continuous

mappings.

2. Preliminaries
Definition 2.1: [1] Let X be a non empty fixed set. An intuitionistic fuzzy set (IFSin short) A in X is an object having the
form

A ={{X, Ha(X), Va(x) ) / xe X}

where the functions pa(X): X — [0, 1] and va(X): 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 to the set A, respectively, and 0 < M a(X) + va(x) < 1 for each x
eX. Denote the set of al intuitionistic fuzzy setsin X by IFS (X).

Definition 2.2: [1] Let A and B be IFSs of the form
A ={{X Ha(X), Va(x) ) I xeX } and B ={ (X, Ua(X), va(X) ) / x €X }. Then

a) AcBifandonly if pa(X) < pg(X) and va(x) = vg(x) for all x eX
b) A=Bifandonlyif Ac BandBc A

Q) A°={ (X Va(X), Ua(¥) )/ x €X'}

d) AN B={{X HalX) AbB (X), Va(X) Wg(X) } / X X}

6) AUB={ (X Ha(X) vig (X), Va(X) AVe(X) ) / X €X'}

For the sake of simplicity, we shall use the notation A = ( X, Ha, Va) instead of A ={ { X, Ma(X), va(X) ) / x eX }. Also for the
sake of simplicity, we shall use the notation A = { { X, (Ua s ), (Va, V&) ) } instead of A = { X, (Alua, Blug), (Alva, BIVg) ).

The intuitionistic fuzzy sets0-={ (x,0,1)/xeX}and 1.={(x,1,0)/x € X} arerespectively the empty set and the
whole set of X.

Definition 2.3: [3] An intuitionistic fuzzy topology (IFT in short) on X is a family T of IFSs in X satisfying the following
axioms.

e 0O,1let
(] GiN Gye T for any Gl' Gyet
o UGe Tforany family {G;/ ieJ} c T

In this case the pair (X, 1) is called an intuitionistic fuzzy topological space (IFTS in short) and any IFS in T is known as an
intuitionistic fuzzy open set (IFOSin short) in X.

The complement A° of an IFOS A in IFTS (X, 1) is called an intuitionistic fuzzy closed set (IFCS in short) in X.
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Definition 2.4: [3] Let ( X, 1) be an IFTS and A = { X, Ua, Vo) be an IFSin X. Then the intuitionistic fuzzy interior and
intuitionistic fuzzy closure are defined by

int(A)= U{ G/GisanIFOSinX andGc A},
cl(A) = n{ K/KisanIFCSinX and A cK}.
Note that for any IFS A in (X, 1), we have cl(A°) =[int(A)]® and int(A°) = [cl(A)]°.
Definition 2.5: [7] AnIFS A ={ { X, Ha, Va) } inan IFTS (X, 1) is said to be an
1) intuitionist fuzzy semi open set (IFSOS in short) if A < cl(int(A)),
2) intuitionist fuzzy a-open set (IFaOS in short) if A cint(cl(int(A))),
3) intuitionist fuzzy regular open set (IFROS in short) if A = int(cl(A)).

The family of all IFOS (respectively IFSOS, IFa.OS, IFROS) of an IFTS (X, 1) is denoted by IFO(X) (respectivelylFSO(X),
IFaO(X), IFRO(X)).

Definition 2.6:[7] AnIFS A = (X, Ua, Vay inan IFTS (X, 1) is said to be an
e intuitionistic fuzzy semi closed set (IFSCSin short) if int(cl(A)) c A,
e intuitionistic fuzzy o-closed set (IFa.CSin short) if cl(int(cl(A)) < A,
e intuitionistic fuzzy regular closed set (IFRCSin short) if A = cl(int((A).

The family of all IFCS (respectively IFSCS, IFaCS, IFRCS) of an IFTS (X, 1) is denoted by IFC(X) (respectively IFSC(X),
IFaC(X), IFRC(X)).

Definition 2.7:[8] Let Abe an IFSinan IFTS (X, 1). Then
bint(A)= U{ G/GisanIFbOSinXandGc A},
bcl(A) = n{ K/KisanIFbCSinX and A c K }.
Note that for any IFS A in (X, T), we have scl(A%=(sint(A))° and sint(A°) = (scl(A))".

Definition 2.8: [11] An IFS Ainan IFTS (X, 1) isan
1) intuitionistic fuzzy generalized closed set (IFGCSin short) if cl(A) < U whenever Ac U and U isan IFOSin X.
2) intuitionistic fuzzy regular generalized closed set (IFRGCS in short) if cl(A)c U whenever

AcUandUisanIFROSIn X.

Definition 2.9:[10] An IFS Ain an IFTS (X, 1) is said to be an intuitionistic fuzzy generalized semi closed set (IFGSCS in
short) if scl(A) < U whenever A c U and U isan IFOSin (X, 1).

Definition 2.10:[10] An IFS A is said to be an intuitionistic fuzzy generalized semi open set (IFGSOS in short) in X if the
complement A®isan IFGSCSin X.

The family of all IFGSCSs (IFGSOSs) of an IFTS (X, 1) isdenoted by IFGSC(X) (IFGSO(X)).

Definition 2.11:[8] An IFS Ainan IFTS (X, 1) is said to be an intuitionistic fuzzy P - generalized semi closed set (IF=:GSCS
in short) if scl(A) < U whenever A c U andU isan IF:OS in (X, 1).

Result 2.12:[8]Every IFCS, IFGCS, IFRCS, IFaCS, IFGSCS is an |F::GSCS but the converses may not be true in general.
Every IFaGCSis IFGSCS but the converse is need not be true.
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Definition 2.13:[9] An IFS A is said to be an intuitionistic fuzzy alpha generalized open set (IFoGOS in short) in X if the
complement A®isan IFaGCSin X.

The family of al IFaGCSs (IFaGOSs) of an IFTS (X, 1) is denoted by IFaGC(X)(IFaGO(X)).

Definition 2.14:[5] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then f is said to be intuitionistic fuzzy
continuous (I F continuous in short) if f *(B) e IFO(X) for every B eo.

Definition 2.15:[7] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Thenf issaid to be
e intuitionistic fuzzy semi continuous (IFS continuous in short) if f (B) e IFSO(X) for every B eo.
e intuitionistic fuzzy a- continuous (IFa continuous in short) if f (B) e IFaO(X) for every B eo.
e intuitionistic fuzzy pre continuous (IFP continuous in short) if f *(B)elFPO(X) for every B eo.

Result 2.16: [7] Every IF continuous mapping is an |Fa-continuous mapping and every |Fa-continuous mapping is an IFS
continuous mapping.

Definition 2.17: [6]A mapping f: (X, T) — (Y,o) is called an intuitionistic fuzzy g continuous (IFy continuous in short) if f -
Y(B) isan IFyOS in (X, 1) for every B eo.

Definition 2.18: [10] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then f is said to be an intuitionistic fuzzy
generalized continuous (IFG continuous in short) if f (B) e IFGCS(X) for every IFCSBin'Y.

Result 2.19: [10] Every IF continuous mapping is an IFG continuous mapping.

Definition 2.20: [9]A mapping f: (X, 1) — (Y,o) is caled an intuitionistic fuzzy generalized semi continuous (IFGS
continuous in short) if f (B) is an IFGSCS in (X, 1) for every IFCS B of (Y, o).

Definition 2.21:[8] An IFTS (X, 1) is said to be an intuitionistic fuzzy , Ty, (IF,T1,in short) space if every IFGbCSin X isan
IFCSin X.

Definition 2.22:[8] An IFTS (X, 1) is said to be an intuitionistic fuzzy,gTy, (IF,gTy,  inshort) spaceif every IFGbCSin X
isan IFGCSin X.

3. Intuitionistic fuzzy generalized b continuous mappings
In this section we have introduced intuitionistic fuzzy generalized b continuous mapping and studied some of its properties.

Definition 3.1: A mapping f: (X, 1) — (Y,o0) is called anintuitionistic fuzzy generalizedsemi continuous (IFGb continuous in
short) if f “(B) is an IFGbCS in (X, 1) for every IFCSB of (Y, o).

Example3.2: Let X ={a b}, Y ={u, v} and T, = (X, (0.2,0.3), (0.4,0.7) ), T, = (Y, (0.3,0.4), (0.7,0.6) ). Then 1= {0, Ty,
1} ando={ 0, T, 1}arelFTson X and Y respectively. Define a mapping f: (X, 1) — (Y, o) by f(a@) =uand f(b) = v. Then
f isan IFGb continuous mapping.

Theorem 3.3: Every IF continuous mapping is an IFGb continuous mapping but not conversely.

Proof: Let f: (X, T) — (Y, o) be an IF continuous mapping. Let A be an IFCSin Y. Sincef is IF continuous mapping, f*(A)
isan IFCSin X. Since every IFCSisan IFGbCS, f(A) isan IFGbCSin X. Hencef is an IFGb continuous mapping.

Example3.4: Let X ={a b}, Y ={u,v} and T, =(x, (0.3,0.2), (0.6, 0.7) ), T, =(y, (0.4,0.3), (0.5, 0.6) ). Then t={0-, Ty,
1}ando ={ 0., T, 1}areIFTson X and Y respectively. Define a mapping f: (X, 1) — (Y, o) by f(8) =uand f(b) = v. The
IFS A =(y, (0.5, 0.6), (0.4, 0.3) ) iSIFCSin Y. Then f (A) is IFGbCS in X but not IFCS in X. Therefore f isan IFG b
continuous mapping but not an IF continuous mapping.

Theorem 3.5; Every IFa. continuous mapping is an |FGb continuous mapping but not conversely.
Proof: Letf: (X, ) > (Y,o0) be an IFa continuous mapping. Let A be an IFCSin Y. Then f*(A) is an IFaCSin X. Since
every IFaCSisan IFGbCS, f1(A) isan IFGbCSin X. Hence f is an IFGb continuous mapping.
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Example3.6: Le X ={ab},Y={uv}andT,=(x, (0.3, 0.2),(0.6,08) ), T,=(Yy, (0.3,0.3), (0.5, 0.6) ). Then T = {0-,
Til}lando ={ 0., T,1.} arelFTson X and Y respectively. Define a mapping f: (X, T) - (Y, o) by f(8) = u and f(b) = v.
The IFSA = (y, (0.5, 0.6), (0.3, 0.3) ) isIFCSin Y. Then f (A) is IFGbCS in X but not IFaCS in X. Then f is IFGb
continuous mapping but not an [Fo. continuous mapping.

Theorem 3.7: Every IFR continuous mapping is an IFGb continuous mapping but not conversely.
Proof: Letf: (X, 1) = (Y,o0) be an IFR continuous mapping. Let A be an IFCSin Y. Then by hypothesis f }(A) is an IFRCS
in X. Since every IFRCSisan IbGSCS, f Y(A) isan IFGbCSin X. Hence f is an IFGb continuous mapping.

Example38: Lea X ={ab},Y={uv}andT,=(x, (0.2, 0.4),(0.8,06)) T,=(y, (0.3,05), (0.7,0.5) ). Then T = {0,
Ti1} ando={ 0, T,1.} are IFTs on X and Y respectively. Define a mapping f: (X, 1) > (Y, o) by f(a@) =uand f(b) = v.
The IFSA = (y, (0.7, 0.5), (0.3, 0.5) ) isIFCS in Y. Then f }(A) is IFGbCS in X but not IFRCS in X. Then f is IFGb
continuous mapping but not an IFR continuous mapping

Theorem 3.9: Every IFGS continuous mapping is an |FGb continuous mapping but not conversely.
Proof: Letf: (X, T) — (Y,0) bean IFG continuous mapping. Let A bean IFCSin Y. Then by hypothesis f *(A) isan IFGCS
in X. Since every IFGCSisan IFGbCS, f (A) isan IFGbCSin X. Hencef isan |FGb continuous mapping.

Example3.10: Let X ={a b}, Y={u v} and T, =(x, (0.5 0.6), (0.2,0.2) ), T,=(Y, (0.6, 0.6), (0.3,0.2) ). Then T = {0,
Ti1}ando={ 0, T,1}are IFTson X and Y respectively. Define a mapping f: (X, 1) - (Y, o) by f(a) = uand f(b) = v.
The IFSA = (y, (0.3,0.2), (0.6, 0.6) ) isIFCSin Y. Then f (A) is IFGbCS in X but not IFGSCS in X. Then f is IFGb
continuous mapping but not an IFGS continuous mapping.

Theorem 3.11: Every IFaG continuous mapping is an IFGb continuous mapping but not conversely.

Proof: Letf: (X, ) - (Y,o) be an IFaG continuous mapping. Let A be an IFCS in Y. Then by hypothesis f (A) is an
IFaGCSin X. Since every IFaGCSis an IFGSCS and every IFGSCSis an IFGhCS, f (A) isan IFGbCSin X. Hence f isan
IFGb continuous mapping.

Example3.12: Lee X ={a b}, Y={u v} and T; =(X, (0.5 05), (0.4,0.5) ), T,=(y, (0.5, 0.7), (0.5, 3) ). Then 1 = {0,
T} ando ={ 0., T, 1} are IFTs on X and Y respectively. Define a mapping f: (X, 1) — (Y, o) by f(@) = uand f(b) = v.
The IFSA = (y, (0.5, 0.3), (0.5, 0.7) ) isIFCS in Y. Then f }(A) is IFGbCS in X but not IFaGCS in X. Then f is IFGb
continuous mapping but not an IFo.G continuous mapping.

Theorem 3.13: Every IFGP continuous mapping is an IFGb continuous mapping but not conversely.
Proof: Letf: (X, T) — (Y,0) be an IFWG continuous mapping. Let A be an IFCS in Y. Then by hypothesis f *(A) is an
IFWGCSin X. Since every IFWGCSisan IFGbCS, f (A) isan IFGbCSin X. Hence f is an | FGb continuous mapping.

Example3.14: Let X ={ab},Y={u v} and T, =(x, (0.4, 0.3), (0.6,0.7) ), T, =(X, (0.6, 0.7), (0.4, 0.3) ). Then T = {0,
T,1}ando={ 0, T, 1}are IFTson X and Y respectively. Define a mapping f: (X, 1) — (Y, o) by f(8) = uand f(b) = v.
ThelFS A =(y, (0.4,0.3), (0.6,0.7) ) isIFCSin Y. Then f *(A) isIFGbCS in X but not IFGPCSin X. Then f is IFGb
continuous mapping but not an IFGP continuous mapping.

Theorem 3.15: Every IFWG continuous mapping is an IFGb continuous mapping but not conversely.
Proof: Letf: (X, T) = (Y,o) be an IFGP continuous mapping. Let A be an IFCS in Y. Then by hypothesis f (A) is an
IFGPCSin X. Since every IFGPCSisan IFGbCS, f }(A) isan IFGbCSin X. Hence f is an | FGb continuous mapping.

Example3.16: Let X ={a, b},Y={uyv}andT,;=(x, (0.2,0.3), (0.8 0.7) ), T,=(X, (04,0.5), (0.6,0.5) ), T3=(y, (0.6,
0.5), (0.4,05) ).. Thent={0., T4, T;1} and o ={ O, T3 1.} are IFTs on X and Y respectively. Define a mapping f: (X, 1)
— (Y, o) by f(@ =uandf(b) =v. TheIFS A =(y, (0.4,0.5), (0.6, 0.5) ) isIFCSin Y. Then f *(A) is IFGbCSin X but not
IFWGCSin X. Then f is IFGb continuous mapping but not an IFWG continuous mapping.

The relations between various types of intuitionistic fuzzy continuity are given in the following diagram. In this diagram ‘cts’
means continuous.
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IFR cts
IFG cts IFacts

IF ctsIFGbcts
E— <« IFoG cts

IFGP ctslFWGcts IFGS cts

Fig.1 Relation between intuitionistic fuzzy generalized b continuous mappings and other existing intuitionistic fuzzy
mappings.
None of them isreversible.

Theorem 3.17: Amapping f: X — Y isIFGb continuous then the inverse image of each IFOSinY isan IFaGOSin X.
Proof: Let A bean IFOSin Y. Thisimplies A%is IFCSin Y. Since f is IFGb continuous, f (A% is IFGbCSin X. Since f -
YA = (FX(A))S, F(A) isan IFGbOSin X.

Theorem 3.18: Let f: (X, T) = (Y, o) be an IFGb continuous mapping, then f is an IF continuous mapping if X isan IF,Ty,
space.

Proof: Let A bean IFCSin Y. Thenf*(A) isan IFGbCSin X, since f is an IFGb Continuous. Since X is an |F, T, space, f
Y(A) isan IFCSin X. Hencef is an IF continuous mapping.

Theorem 3.19: Let f: (X, 1) = (Y, o) be an IFGb continuous function, then f is an IFG continuous mapping if X is an
IFgbT 1, Space.

Proof: Let A be an IFCSin Y. Then f%(A) is an IFGbCS in X, by hypothesis. Since X is an IFgbTy, space, f*(A) is an
IFGCSin X. Hence f isan IFG continuous mapping.

Theorem 3.20: Let f: (X, T) — (Y, o) be an IFGb continuous mapping and g: (Y, ) — (Z, 8) is|F continuous, then gof: (X,
1) — (Z,9d) isan IFGb continuous.

Proof: Let A bean IFCSin Z. Then g*(A) isan IFCSin Y, by hypothesis. Since f is an | FGbcontinuous mapping, f(g*(A))
isan IFGbCSin X. Hence gof isanlFGb continuous mapping.

4. Conclusion

In this paper we have introduced intuitionistic fuzzy generalized b continuous mappings and studied some of its basic
properties. Also we have studied the relationship between intuitionistic fuzzy generalized continuous mappings and some of
the intuitionistic fuzzy continuous mappings already exist.
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