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Abstract

The purpose of this paper is to introduce and study the
concepts of intuitionistic fuzzy almost regular weakly generalized open
mappings, intuitionistic fuzzy almost regular weakly generalized closed
mappings and almost contra regular weakly generalized continuous
mappings in intuitionistic fuzzy topological space and we investigate
some of its properties. Also we provide the relations between
intuitionistic fuzzy almost regular weakly generalized closed mappings
and other intuitionistic fuzzy closed mappings.

Key words: Intuitionistic fuzzy topology, intuitionistic fuzzy
regular weakly generalized closed set, intuitionistic fuzzy almost regular
weakly generalized closed mappings, intuitionistic fuzzy almost regular
weakly generalized open mappings, intuitionistic fuzzy almost contra
regular weakly generalized continuous mappings intuitionistic fuzzy wTap
(IFwT12) space and intuitionistic fuzzy rwgTa (IF rwgTy2 in short)
space.

AMS Subject Classification (2000): 54A40, 03F55.

1. Introduction

After the introduction of Fuzzy set
(FS) by Zadeh in 1965 and fuzzy topology by
Chang2 in 1967, several researches were
conducted on the generalizations of the notions

of fuzzy sets and fuzzy topology. The concept
of intuitionistic fuzzy set (IFS) was introduced
by Atanassov! in 1983 as a generalization of
fuzzy sets. In 1997 Coker® introduced the
concept of intuitionistic fuzzytopologica space.
In tthis paper we introduce intuitionistic fuzzy
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almost regular weakly generalized closed
mappings, intuitionistic fuzzy almost regular
weakly generalized open mappings, intuitionistic
fuzzy almost contra regular weakly generalized
continuous.

2. Preliminaries :

Definition! 2.1: Let X be a non empty
fixed set. An intuitionistic fuzzy set (IFS in
short) Aiin X is an object having the form A={(x,

Ha (x), va(X) ) / x € X} where the functions
HA(X): X — [0, 1] and va(x): X — [0, 1]
denote the degree of membership (namely
Ha(X)) and the degree of non-membership
(namely va(x)) of each element x € X to the
set A, respectively, and 0 < pa(x) + va(x) <1
for each x € X. Denote by IFS(X), the set of
all intuitionistic fuzzy sets in X.

Definition! 2.2 Let A and B be IFSs
of the form A = {(X, HA(X), va(X)) / xe X} and
B={(x, us(x), va(X)) / x € X}. Then
(@ Ac B ifand only if pa(x) < ps (x) and
va(X) > vg(x) for all x € X
() A=Bifandonlyif Ac Band B c A
(©) A® = {{ x, va(X), Ha(X) ) I x € X}

(d) AN B ={{X, Ha(X) A Ha(X), VA(X) v vB(X)
Yl x e X}

(e) AU B={({X, Ha(X) v Ha(x), va(X)AvB(X) ) /
X € X}.

For the sake of simplicity, we shall use
the notation A = { X, Ha, va) instead of A =
{{ X, pax), va(x)) / x eX}. Also for the sake
of simplicity, we shall use the notation A= ( x,
(Ma, MB), (va, vB) ) instead of A= ( X, (Alpia,
B/ug), (A/va, B/vg)).
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The intuitionistic fuzzy sets 0- = {{ x,
0,1)/xeX}and1-={(x,1,0)/x e X}are
the empty set and the whole set of X,
respectively.

Definition® 2.3 An intuitionistic
fuzzy topology (IFT in short) on a non empty
set X is a family t of IFSs in X satisfying the
following axioms:

@0,1 et

(b) G1 Gy e tforany Gy, Gy e 1

(c) U Gi € 1 for any arbitrary family {G;/ ie
J}cr

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 (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.

Definition® 2.4: Let (X, t) be an IFTS
and A= (X, Ua, va ) be an IFS in X. Then the

intuitionistic fuzzy interior and an intuitio-
nistic fuzzy closure are defined by

int(A) = u{G/ Gis an IFOS in X and GcA}
cl(A) =n{ K/ KisanIFCS in Xand Ac K}.

Note that for any [FS A in (X, 1), we
have cl(A°) =(int(A))and int(A%)=(cl(A))° .

Definition? 2.5 An IFS A= {(X, Ua (X),
va(X) )/ x € X} inan IFTS (X, 7) is said to be



Almost Continuous Mappings in Intuitionistic Fuzzy Topological Spaces.

(a) intuitionistic fuzzy semi closed set (IFSCS
in short) if int(cl (A)) c A

(b) intuitionistic fuzzy o-closed set (IFaCS
in short) if cl(int(cl(A))) c A
(c)intuitionistic fuzzy pre-closed set (IFPCS
in short) if cl(int(A)) c A

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

(e) intuitionistic fuzzy generalized closed
set (IFGCS in short) if cl(A) < U whenever A
c U and U is an IFOS

(f) intuitionistic fuzzy generalized semi
closed set (IFGSCS in short) if scl(A) c U,
whenever A< U and U is an IFOS

(9) intuitionistic fuzzy o generalized closed
set (IFaGCS in short) if acl(A) < U, whenever
AcUandUis an IFOS.

An IFS Ais called intuitionistic fuzzy
semi open set, intuitionistic fuzzy o-open set,
intuitionistic fuzzy pre-open set, intuitionistic
fuzzy regular open set, intuitionistic fuzzy
generalized open set, intuitionistic fuzzy
generalized semi open set and intuitionistic fuzzy
o generalized open set (IFSOS, IFaOS,
IFPOS, IFROS, IFGOS, IFGSOS and laFGOS)
if the complement A® is an IFSCS, IFaCS,
IFPCS, IFRCS, IFGCS, IFGSCS and IFaGCS
respectively.

Definition®2.6 An IFSA = {( X, Ha
(x), va(X) ) I x € X} inan IFTS (X, 1) is said
to be an intuitionistic fuzzy regular weakly
generalized closed set (IFRWGCS in short )
if cl(int(A))cU whenever Ac U and U is an
IFROS in X .

The family of all IFRWGCSs of an
IFTS (X, 1) is denoted by IFRWGC(X).
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Definition® 2.7 An IFS Alis said to be
an intuitionistic fuzzy regular weakly
generalized open set (IFRWGOS in short)
in (X, 1) if the complement A® is an IFRWGCS
in X.

The family of all IFRWGOSs of an
IFTS (X, 1) is denoted by IFRWGO(X).

Result® 2.8 Every IFCS, IFaCS,
IFGCS, IFRCS, IFPCS, IFaGCSisan IFRWGCS
but the converses need not be true in general.

Definition®2.9 Let (X, 1) be an IFTS
and A = (X, Ua, va ) be an IFS in X. Then the
intuitionistic fuzzy regular weakly generalized
interior and an intuitionistic fuzzy regular
weakly generalized closure are defined by

rwgint(A) = v { G /G isan IFRWGOS in X
and G c A}
rwgcl (A) = N {K/Kisan IFRWGCS in X
andAc K }.

Definition®2.10 Let f be a mapping
from an IFTS ( X, 7) to an IFTS (Y, ). If B
={{y,us(y), va(y))/ yeY}isan IFSinY, then
the pre-image of B under f denoted by f !
(B), is the IFS in X defined by f%(B) = {( x,
f4(e(x), f*(ve())) / x € X}.

IfA={(X, Aa(X), va(X) Y/ x € X} is
an IFS in X, then the image of A under f
denoted by f(A) is the IFS in Y defined by

fF(A) ={(y, T (Aa), _(valy)) My € Y}
where f_( va) = 1-{(1- va).

Definition’ 2.11 A mapping f: (X, 1)
— (Y, o) froman IFTS (X, 1) into an IFTS (Y,
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o) is called an intuitionistic fuzzy regular
weakly generalized continuous (IFRWG
continuous in short) if f (B) is an IFRWGCS
in (X, ) for every IFCS B of (Y,0).

Definition® 2.12 A mapping f: (X, 1)
— (Y, 0) froman IFTS (X, 1) into an IFTS (Y,
o) is called an intuitionistic fuzzy regular
weakly generalized irresolute (IFRWG
irresolute in short) if f 1(B) is an IFRWGCS
in (X, 1) for every IFRWGCS B of (Y, o).

Definition? 2.13 A mapping f: (X, 1)
— (Y, o) from an IFTS (X, 7) into an IFTS
(Y, o) is said to be

(@) intuitionistic fuzzy semi closed mapping
(IFSCM for short) if f(A) isan IFSCS inY for
every IFCS Ain X.

(b) intuitionistic fuzzy pre-closed mapping
(IFPCM for short) if f(A) is an IFPCS in Y
for every IFCS Aiin X.

(c) intuitionistic fuzzy a-closed mapping
(IFaCM for short) if f(A) is an IFaCS in Y
for every IFCS Aiin X.

Definition® 2.14 A mapping f: (X, 1)
— (Y, o) from an IFTS (X, 1) into an IFTS
(Y, o) is said to be intuitionistic fuzzy
o-generalized closed mapping (IFoGCM for
short) if f(A) is an IFaGCS in Y for every
IFCS Aiin X.

Definition!! 2.15 A mapping f: (X, 1)
— (Y, o) from an IFTS (X, 1) into an IFTS
(Y, o) is said to be intuitionistic fuzzy closed
mapping (IFCM for short) if f(A) is an IFCS
inY for every IFCS Ain X.

Definition®2.16 An IFTS (X, 1) is said
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to be an intuitionistic fuzzy rw Ty, (IF rwT 2100
short) space if every IFRWGCS in X is an
IFCS in X.

Definition® 2.17 An IFTS (X, 1) is
said to be an intuitionistic fuzzy rwgTi, (IF

rwgTys, inshort) space if every IFRWGCS in
Xisan IFPCS in X.

3. Intuitionistic fuzzy almost regular weakly
generalized open mappings :

In this section we introduce intuitionistic
fuzzy almost regular weakly generalized open
mappings, intuitionistic fuzzy almost regular
weakly generalized closed mappings and
studied some of its properties.

Definition 3.1: Amapping f: X > Y
is called an intuitionistic fuzzy almost regular
weakly generalized open mappings
(IFARWGOM for short) if f(A) is an IFRWGOS
in'Y for each IFROS Ain X.

Example 3.2: Let X={a,b}, Y={
u,v}and G; =(x, (0.2,0.3,0.2), (0.7, 0.7,
0.8)), G2=(V,(0.2,0.3,0.2), (0.7,0.7,0.8) ).
Then, t={0-,G11-}ando={0-, Gy 1-}
are IFTs on X and Y respectively. Define a
mapping f: (X, 1) = (Y, o) by f(a) = u and
f(b) = v. Then f is an IFARWGOM.

Definition' 3.3: A mapping f: (X, 1)
— (Y, o) is called an intuitionistic fuzzy almost
regular weakly generalized closed mappings
(IFARWGCM) if f (A) is an IFRWGCS in
(Y, o) for every IFRCS A of (X, 7).

Example 3.4: Let X={a,b}, Y={u, v}
and G; = (x, (0.7, 0.6, 0.5), (0.2, 0.3, 0.5) ),
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G2=(Y, (0.7,0.6,0.5), (0.2, 0.3, 0.5) ). Then,
1={0-,Gy1-}ando={0-,Gy 1-}areIFTs
on X and Y respectively. Define a mapping
f: (X, 1) > (Y, 0)byf(a) =uand f(b) = v.
Then f is an IFARWGCM.

Theorem 3.5: Every IFCM is an
IFARWGCM but not conversely.

Proof : Assume that f: (X, 1) — (Y,
o) isan IFCM. Let Abe an IFRCS in X. This
implies Aisan IFCS in X. Sincefisan IFCM,
f (A) is an IFCS in Y. Since IFCS is an
IFRWGCS, f(A)isan IFRWGCSinY. Hence
f is an IFARWGCM.

Example:Let X={a,b}, Y={u, v}
and G1 =(x, (0.4,0.2,0.1), (0.5,0.4,0.3) ),G>
=(y,(0.3,0.2,0.1), (0.6,0.7,0.5) ). Thent =
{0-,G1,1-}and 6 ={0-, Gy, 1-}areIFTson X
and Y respectively. Define a mapping f: (X, 1)
— (Y, o) by f(a) = uand f(b) = v. Then, fisan
IFARWGCM but f is not an IFCM since
Gi1°=(x, (0.5,0.4,0.3), (0.4,0.2,0.1) yisan
IFCSin X.

Theorem 3.6: Every IFoaGCM is an
IFARWGCM but not conversely.

Proof : Let f: (X, t) — (Y, o) be an
IFoGCM. Let A be an IFRCS in X. This
implies Ais an IFCS in X. Then by hypothesis
f(A)isan IFaGCS inY. Since every IFaGCS
is an IFRWG, f(A) is an IFRWGS in Y. Hence
fis an IFARWGCM

Example : Let X = {a, b}, Y={u, v}
and G; = (x, (0.3, 0.4, 0.2), (0.4, 0.5, 0.3) ),
G2=(y, (0.7,0.6,0.5), (0.3, 0.4, 0.5) ). Then
1= {0-,Gy1,1-}and c = {0-, Gy, 1-} are IFTs
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on X and Y respectively. Define a mapping
f: (X, 1) > (Y, o) by f(a) = u and f(b) = v.
Then, fis an IFARWGCM but not an IFaGCM
since G:°=(x, (0.4,0.5,0.3),(0.3,0.4,0.2) )
isan IFCS in X but f (G1%) =(y, (0.4,0.5, 0.3),
(0.3,0.4,0.2) yis not an IFaGCS in Y.

Theorem 3.7: Every IFACM is an
IFARWGCM but not conversely.

Proof: Let f: (X, 1) — (Y, o) be an
IFACM. Let Abe an IFRCS in X. Since fis
IFACM, f(A) is an IFCS in Y. Since every
IFCS isan IFRWGCS, f(A) isan IFRWGCS
inY. Hence fis an IFARWGCM.

Example:Let X={a,b}, Y={u,v}
and G;=(x, (0.4,0.2,0.02), (0.5,0.4,0.4) ),
G2=(Y, (0.3,0.2,0.2), (0.6,0.7,0.7) ). Then
1=1{0-,Gy1l-}andc = {0-, G2 1-} are IFTs
on X and Y respectively. Define a mapping
f: (X, 1) > (Y, 0)byf(a) =uand f(b) = v.
Then, f is an IFARWGCM but f is not an
IFACM since G;°=(x, (0.5, 0.4, 0.4), (0.4,
0.2,0.2) yisan IFRCS in X but f (G1°) = (Y,
(0.5,0.4,0.4), (0.4, 0.2,0.2) ) is notan IFCS
inYy.

Theorem 3.8: Every IFAaGCM is an
IFARWGCM but not conversely.

Proof : Let f: (X, 1) — (Y,0) be an
IFAaGCM. Let A be an IFRCS in X. Since f
is IFAaGCM, f(A) is an IFaGCS in Y. Since
every IFaGCS is an IFRWGCS, f(A) is an
IFRWGCS in Y. Hence f is an IFARWGCM.

Example : Let X = {a, b}, Y={u, v}
and G; = (x, (0.3, 0.4, 0.3), (0.4, 0.5, 0.4) ),
G2=(y,(0.7,0.6,0.7), (0.3, 0.4, 0.3) ). Then
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1={0-, Gy, 1-}and 6 = {0-, G, 1-} are IFTs
on X and Y respectively. Define a mapping f:
(X, 1) > (Y, 0) by f(a) = u and f(b) = v. Then,
fis an IFARWGCM but f is not an IFAaGCM
since G1°=(x, (0.4,0.5,0.4),(0.3,0.4,0.3) )
isan IFRCS in Y but f (G1°) = (y, (0.4, 0.5,
0.4), (0.3,0.4,0.3) ) isnotan IFGCSinY.

Theorem 3.9: A bijective mapping f:
X — Y is an IFARWG closed mapping if and
only if the image of each IFROS in X is an
IFRWGOS in Y.

Proof: Necessity: Let A be an IFROS
in X. This implies A%is IFRCS in X. Since f is
an IFARWG closed mapping, f(A°) is an
IFRWGCS in Y. Since f(A°) = (f(A))", f(A) is
an IFRWGOS in Y.

Sufficiency: Let A be an IFRCS in
X. This implies A®is an IFROS in X. By
hypothesis, f(A°) is an IFRWGOS in'Y. Since
f(A%) = (f(A))%, f(A) is an IFRWGCS in Y.
Hence f is an IFARWG closed mapping.

Theorem 3.10: Let f: (X, 1)— (Y,0)
be an IFARWG closed mapping. Then f is an

IFA closed mapping if Yis an IFT1, space.

Proof: Let Abean IFRCS in X. Then
f(A) isan IFRWGCS inY, by hypothesis. Since
Y is an IFwT1 space, f(A) is an IFCS in Y.
Hence f is an IFA closed mapping.

Theorem 3.11: Let f: X — Y be a
bijective mapping. Then the following are
equivalent.

(i) fisan IFARWGOM
(i) fis an IFARWGCM
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Proof: Straightforward

Theorem 3.12: Let f: (X, 1) = (Y,
o) be amapping froman IFTS Xintoan IFTS
Y. Then the following conditions are equivalent
if Y is an IF,, Ty, Space.
(i) fis an IFARWGCM
(i) f is an IFARWGOM
(iii) f(int(A)) < int(cl(int(f(A)))) for every
IFROS Ain X.

Proof: (i) = (ii): It is obviously true.
(i) = (iii): Let A be any IFROS in X. This
implies A'is an IFOS in X. Then int(A) is an
IFOS in X. Then f(int(A)) is an IFRWGOS in
Y. Since Y is an IFT1/2 space, f(int(A)) is an
IFOS inY. Therefore f(int(A)) = int(f(int(A))
< int(cl(int(f(A)))).

(ilf) = (i): Let Abe an IFRCS in X. Then its
complement A® is an IFROS in X.By
hypothesis f(int(A%)) < int(cl(int(f(A%)))). This
implies f(A°) < int(cl(int(f(A%)))). Hence f(A°)
is an IFaOS in Y. Since every IFaOS is an
IFRWGOS, f(A®) is an IFRWGOS in Y.

Therefore f(A) is an IFRWGCS in'Y. Hence f
is an IFARWGCM.

Theorem 3.13: Let f: (X, 1) — (Y, 0)
be a mapping froman IFTS Xintoan IFTSYY.
Then the following conditions are equivalent

if Y is an IF,, Ty, Space.

(i) fisan IFARWGCM

(i) If B is an IFROS in X then f (B) is an
IFRWGOS inY

(iii) f (B) < int(cl(f(B)) for every IFROS B in
X.

Proof: (i) = (ii): obviously.
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(if) = (iin): Let B be any IFROS in X. Then
by hypothesis f (B) is an IFRWGOS in Y. Since
X is an IF Ty space, f(B) is an IFOS in Y
(Result 2.23). Therefore f (B) = int(f(B)) <
int(cl(f(B))).

(ilf) = (i): Let B be an IFRCS in X. Then its
complement B€ is an IFROS in X. By
hypothesis f(B®) < int(cl(f(B°))). Hence f(B°)
is an IFRWGOS in Y. Therefore f (B) is an
IFRWGCS in Y. Hence f is an IFARWGCM.

Theorem 3.14: Let f: (X, 1) = (Y, 0)
be an IFA closed mapping and g : (Y, o) >
(Z, 5) is IFARWG closed mapping, then go
f: (X,1) (Z,90) isan IFAclosed mapping. if
Z is an IFy Ty, Space.

Proof : Let Abean IFRCS in X. Then
f(A) is an IFCS in Y. Since g is an IFRWG
closed mapping, g(f(A)) is an IFRWGCS in
Z. Therefore g(f(A)) is an IFCS in Z, by
hypothesis.Hence g o f is an IFA closed

mapping.

Theorem 3.15: Let f: (X, 1) = (Y, o)
be an IFA closed mapping and g : (Y, o) >
(Z, ) bean IFRWG closed mapping. Then g
of:(X, 1) —> (Z,n) isan IFARWG closed

mapping.

Proof: Let Abe an IFRCS in X. Then
f(A) is an IFCS in'Y, by hypothesis. Since g is
an IFRWG closed mapping, g(f(A)) is an
IFRWGCS in Z. Hencegof isan IFARWG
closed mapping.

Theorem 3.16: If f : (X, ©) — (Y, o)
is an IFARWG closed mapping and Y is an
IFwT12 space, then f(A) is an IFGCS in' Y
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for every IFRCS Ain X.

Proof : Let f: (X, 1) > (Y, o) bea
mapping and let Abe an IFRCS in X. Then by
hypothesis f(A) is an IFRWGCS in Y. Since Y
isan IFw Ty, space, f(A) isan IFGCS in.

Theorem 3.17: Let f: X — Y be a
bijective mapping. Then the following are
equivalent.

(i) fis an IFARWGOM
(ii) fis an IFARWGCM

(i) 1 is an IFARWG continuous mapping

Proof : (i) < (ii) is obvious from the
Theorem 3.11.

(if) = (iif) Let A< X be an IFRCS. Then by
hypothesis, f(A) is an IFRWGCS in Y. That is
(f1)(A) is an IFRWGCS in Y. This implies
f1is an IFARWG continuous mapping.
(i) = (ii) Let A< X be an IFRCS. Then by
hypothesis (f 1) 1(A) is an IFRWGCS in V.
That is f(A) is an IFRWGCS in Y. Hence f is
an IFARWGCM.

4. Intuitionistic fuzzy almost contra regular
weakly generalized continuous mappings:

In this section we introduce intuitionistic
fuzzy almost contra regular weakly generalized
continuous mappings, and studied some of its
properties.

Definition? 4.1:A mapping f :(X, 1)
— (Y, o) is called an intuitionistic fuzzy almost
contra regular weakly generalized continuous
(IFACRWG continuous in short) mapping if f
1(B) is an [FRWGCS in (X, 1) for every IFROS
B of (Y, o).
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Example 4.2: Let X={a, b}, Y={u,v} and
G1=(x,(0.2,0.3,0.3), (0.8,0.7,0.7)),
G2 =(y,(0.2,0.2,0.1), (0.8,0.7,0.9)).
Thent={0-, Gy 1-}and o = {0-, G2, 1-} are
IFTs on X and Y respectively. Consider a
mapping f: (X, 1) — (Y, o) defined as f(a)=u
and f(b) = v. This mapping f is an intuitionistic
fuzzy almost contra regular weakly generalized
continuous mapping.

Theorem 4.3: Every intuitionistic
fuzzy almost contra continuous mapping is an
intuitionistic fuzzy almost contra regular weakly
generalized continuous mapping but not
conversely.

Proof: Let f: (X, 1) — (Y, 6) be an
intuitionistic fuzzy contra continuous mapping.
Let Abe an IFROS in Y. By hypothesis, f1(A)
is an IFCS in X. Since every IFCS is an
IFRWGCS, f1(A) is an IFRWGCS in X. Hence
fis an intuitionistic fuzzy almost contra weakly
generalized continuous mapping.

Example: Let X = {a, b}, Y ={u, v} and
Gi1=(x, (0.4, 0.5, 0.5), (0.6, 0.5, 0.5)),
G2=(y, (0.2,0.3,0.3), (0.8,0.7,0.7))
Thent={0-,Gy 1-}and o = {0-, G 1-} are
IFTs on X and Y respectively. Consider a
mapping f: (X, t)— (Y, o) defined as f(a) =
u and f(b) = v. This f is an intuitionistic fuzzy
almost contra weakly generalized continuous
mapping but not an intuitionistic fuzzy contra
continuous mapping,since the IFS
Gyisan IFOSinY but f1(G,)=(x, (0.2,0.3,0.3),
(0.8,0.7,0.7)) isnotan IFCS in X.

Theorem 4.4: Letf : (X, 1) — (Y, 0)
be an intuitionistic fuzzy almost contra regular

P. Rajarajeswari, et al.

weakly generalized continuous mapping and X
an IF 152 space. Then fis an intuitionistic fuzzy
contra continuous mapping.

Proof: Let B be an IFROS in Y. By
hypothesis, f1(B) isan IFRWGCS in X. Since
Xisan IF Ty space, f1(B) isan IFCSin X.
Hence f is an intuitionistic fuzzy contra
continuous mapping.

Theorem 4.5: Let f: (X, 1) —> (Y, 0)
be amapping froman IFTS Xintoan IFTS Y
and X an T2 space. Then the following
statements are equivalent.

(@) fis anintuitionistic fuzzy almost contra regular
weakly generalized continuous mapping,

(b) fis an intuitionistic fuzzy contra continuous
mapping.

Proof: Obvious.

Theorem 4.6: Every intuitionistic
fuzzy contra pre-continuous mapping is an
intuitionistic fuzzy almost contra regular weakly
generalized continuous mapping but not
conversely.

Poof: Let f: (X, t) — (Y, o) be an
intuitionistic fuzzy contra pre continuous
mapping. Let Abean IFROS inY. By hypothesis,
f1(A) is an IFPCS in X. Since every IFPCS is
an IFRWGCS, f*(A) is an IFRWGCS in X.
Hence f is an intuitionistic fuzzy almost contra
regular weakly generalized continuous mapping.

Example: Let X = {a, b}, Y={u, v} and
G1 =(x,(0.5,0.3,0.4), (0.5, 0.7, 0.6)),
G2 =(x,(0.8,0.8,0.8),(0.2,0.2,0.8)) and
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Gs =y, (0.9,0.3,0.3), (0.1, 0.6, 0.6) ). Then
1=1{0-,G1,1-}and o = {0-, G2, 1-} are IFTs
on X and Y respectively. Consider a mapping
f: (X,1) > (Y,0) defined as f(a) =u and f(b) =
v. This fis an intuitionistic fuzzy almost contra
regular weakly generalized continuous mapping
but not an intuitionistic fuzzy contra pre-
continuous mapping, since the IFS T3 is an
IFOSinY but f*(Gs)=(x,(0.9,0.3,0.3), (0.1,
0.6,0.6) ) is not an IFPCS in X.

Theorem 4.7: Letf : (X, 1)—> (Y, 0)
be an intuitionistic fuzzy almost contra weakly
generalized continuous mapping and X an 1Fyg
T4 space. Then f is an intuitionistic fuzzy contra
pre-continuous mapping.

Proof: Let B be an IFOS in Y. By
hypothesis, f(B) is an IFRWGCS in X. Since
Xis an IFyg Tq space, f(B) is an IFPCS in
X. Hence f is an intuitionistic fuzzy contra pre
continuous mapping.

Theorem 4.8: Let f: (X, 1) — (Y, 0)
be a mapping from anlFTS X into an IFTSY
and X an IF rwgTy, space. Then the following
statements are equivalent.

(@) fis anintuitionistic fuzzy almost contra regular
weakly generalized continuous mapping,

(b) fisan intuitionistic fuzzy contra pre-continuous
mapping.

Proof: Obvious.

Theorem 3.9: Every intuitionistic
fuzzy contra o continuous mapping is an
intuitionistic fuzzy almost contra regular weakly
generalized continuous mapping but not conversely.

347

Proof: Let f: (X, 1) — (Y, 6) be an
intuitionistic fuzzy contra o continuous mapping.
Let A be an IFROS in Y. By hypothesis, f*
(A) is an IFaCS in X. Since every [FaCS is
an IFRWGCS, f1(A) is an IFRWGCS in X.
Hence f is an intuitionistic fuzzy almost contra
regular weakly generalized continuous mapping.

Example: Let X = {a, b}, Y ={u, v} and
G: =(x,(0.5,0.3,0.2), (0.5,0.7,0.8)),
G2=(y, (0.4, 0.2, 0.1), (0.6, 0.8, 0.9). Then
1={0-, Gy 1-}and o = {0-, Gy, 1-} are IFTs
on X and Y respectively. Consider a mapping
f: (X, 1) (Y, o) defined as f(a) =u and f(b)
= v. This f is an intuitionistic fuzzy contra
weakly generalized continuous mapping but not
an intuitionistic fuzzy contra a continuous
mapping, Since the IFS T, is an IFOS in Y but

f'l(Gz)= (x,(0.4,0.2,0.1),(0.6,0.8,0.9) ) is not
an [FoCS in X.

Theorem 3.10: Every intuitionistic
fuzzy contra ageneralized continuous mapping
is an intuitionistic fuzzy almost contra regular
weakly generalized continuous mapping but not
conversely.

Proof: Let f: (X, 1) — (Y, 6) be an
intuitionistic fuzzy contra o generalized
continuous mapping. Let Abean IFROS in Y.
By hypothesis, f}(A) is an IFaGCS in X. Since
every IFaGCS is an IFRWGCS, f1(A) is an
IFRWGCS in X. Hence f is an intuitionistic
fuzzy contra weakly generalized continuous

mapping.

Example: Let X = {a, b}, Y = {u, v} and
G1 =(x,(0.5,0.6,0.6), (0.5, 0.4,0.4)),
G2=y, (0.3, 05, 0.5), (0.6, 0.5, 0.5). Then
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1={0-,Gy1,1-}and o = {0-, G, 1-}are IFTs
on X and Y respectively. Consider a mapping
f: (X, 1) — (Y, o) defined as f(a) = u and f(b)
= v. This f is an intuitionistic fuzzy contra
weakly generalized continuous mapping but not
an intuitionistic fuzzy contra a generalized
continuous mapping, sincethe IFS T, isan IFOS
inY but f4(T2)=(x, (0.3,0.5,0.5), (0.6, 0.5, 0.5))
is not an [FaGCS in X.

Remark 3.11: An intuitionistic fuzzy
contra semi continuous mapping and an
intuitionistic fuzzy almost contra regular weakly
generalized continuous mapping are independent
to each other as seen from the following
examples.

Example: Let X = {a, b}, Y ={u, v} and
G1=(x,(0.4,0.3,0.2), (0.6, 0.7,0.8)),
G2 =4y, (04,0.3,0.2), (0.6, 0.7, 0.8)>. Then
1={0-,G11-}and6={0-, G, 1-}arelFTson
X and Y respectively. Consider a mapping f :
(X, 1) > (Y, o) defined as f(a)=u and f(b)=v.
This f is an intuitionistic fuzzy contra semi
continuous mapping but not an intuitionistic
fuzzy contra weakly generalized continuous
mapping, since the IFS
Gisan IFOSinY but f1(G)=(x, (0.4,0.3,0.2),
(0.6,0.7,0.8) ) is not an IFWGCS in X.

Example : Let X ={a, b}, Y ={u, v} and
G: =(x,(0.9,0.7,0.6), (0.1, 0.2, 0.3)),
G2=(y, (0.7, 0.6, 0.5) , (0.3, 0.4, 0.5). Then
1=1{0-, Gy 1-}and o = {0-, Gy, 1-}are IFTs
on X and Y respectively. Consider a mapping
f: (X, t)—> (Y, o) defined as f(a) = u and
f(b) = v. This fis an intuitionistic fuzzy contra
weakly generalized continuous mapping but not
an intuitionistic fuzzy contra semi continuous
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mapping, Since the IFS T is an IFOS in'Y but
f1(G2)=(x,(0.7,0.6,0.5), (0.3,0.4,0.5) ) is not
an IFSCS in X.

Theorem 3.12: Let f: (X, T)—>(Y, o)
be a mapping and let f 1(A) be an IFRCS in X
for every IFROS A in Y. Then f is an
intuitionistic fuzzy almost contra regular
weakly generalized continuous mapping.

Proof: Let A be an IFROS in Y. By
hypothesis, f1(A) is an IFRCS in X. Since every
IFRCSis an IFRWGCS, f*(A) isan IFRWGCS
in X. Hence f is an intuitionistic fuzzy almost
contra regular weakly generalized continuous

mapping.
5. Conclusion

In this paper we introduce and study
the concepts of intuitionistic fuzzy almost
regular weakly generalized open mappings,
intuitionistic fuzzy almost regular weakly
generalized closed mappings and almost contra
regular weakly generalized continuous
mappings in intuitionistic fuzzy topological
space and we investigate some of its properties.
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