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ABSTRACT

In this paper | have introduced intuitionistic fuzzy generalized
semi closed mappings, intuitionistic fuzzy generalized semi
homeomorphism and intuitionistic fuzzy M-generalized semi
homeomorphism in intuitionistic fuzzy topological spaces.
I have given suitable examples in intuitionistic fuzzy
topological spaces for these concepts. Also | have provided
some characterizations of intuitionistic fuzzy generalized semi
homeomorphisms.
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1. INTRODUCTION

The concept of intuitionistic fuzzy sets was introduced by
Atanassov [1] as a generalization of fuzzy sets in 1983. Coker
[3] introduced intuitionistic fuzzy topological spaces using the
notion of intuitionistic fuzzy sets. In this paper | have
introduced intuitionistic fuzzy generalized semi closed
mappings, intuitionistic fuzzy  generalized semi
homeomorphism and intuitionistic fuzzy M-generalized semi
homeomorphism. These concepts are analyzed with the
existing intuitionistic fuzzy continuous mappings and
intuitionistic fuzzy closed mappings. Also | have provided
some characterizations of intuitionistic fuzzy generalized semi
homeomorphism.

2. PRELIMINARIES

Definition 2.1: [1] An intuitionistic fuzzy set (IFS in short) A
in X is an object having the form A={(x,ua(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
eX to the set A, respectively, and 0 < pa(x) + va(x) < 1 for
each x e X. Denote by IFS(X), the set of all intuitionistic
fuzzy sets in X.

Definition 2.2:[3] An intuitionistic fuzzy topology (IFT in
short) on X is a family t of IFSs in X satisfying the following
axioms.

i) 0,1l erx

(i) G Gyertforany Gy Gyet

(i) U Gjetforany family { G;/ iel}c 1.

Here the pair (X, 1) is called an intuitionistic fuzzy topological
space (IFTS in short)

Definition 2.3:[3] Let (X, t) be an IFTS and A = ( X, pa, Va
» be an IFS in X. Then the intuitionistic fuzzy interior and
intuitionistic fuzzy closure are defined by

intf(A) = U{G/GisanIFOSinXand Gc A},

cl(A) = n{K/KisanIFCSinXand AcK}.

For any IFS A in (X, 1), we have cl(A°) = (int(A))° and int(A°®)
= (cl(A)".

Definition 2.4: An IFS A = ( x, ua, va ) in an IFTS (X, 1) is
said to be an
(i) intuitionistic fuzzy semi closed set (IFSCS in short)
if int(cl(A)) c A [5],
(ii) intuitionistic fuzzy a-closed set (IFaCS in short) if
cl(int(cl(A)) < A [5],
(iii) intuitionistic fuzzy y closed set (IFyCS in short) if
int(cl(A)) N cl(int(A)) < A [6].

Definition 2.5:[5] Let A be an IFS in an IFTS (X, 1). Then
sint(A)= U{G/GisanIFSOSin Xand Gc A},
scl(A) = n{K/KisanIFSCSinXand AcK}.

Definition 2.6:[12] An IFS A in 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 Uand U isan IFOS in
(X, 7). Every IFCS, IFSCS and IFaCS are IFGSCS.

Definition 2.7:[11] Let f be a mapping from an IFTS (X, 1)
into an IFTS (Y, o). Then f is said to be an
(i) intuitionistic fuzzy closed mapping (IF closed
mapping in short) if f(A) is an IFCS in Y for every
IFCS Ain X.
(ii) intuitionistic fuzzy semi closed mapping (IFS closed
mapping in short) if f(A) is an IFSCS in Y for every
IFCS Ain X.
(iii) intuitionistic fuzzy a-closed mapping (IFo closed
mapping in short) if f(A) is an IFaCS in Y for
every IFCS Ain X.
(iv) intuitionistic fuzzy y-closed mapping (IFy closed
mapping in short) if f(A) is an IFyCS in Y for every
IFCS Ain X.

Definition 2.8:[12] Let f be a mapping from an IFTS (X, 1)
into an IFTS (Y, o). Then f is said to be
(i) intuitionistic fuzzy continuous (IF continuous in
short) if f }(B) is an IFOS in X for every IFOS B
inYy.
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(ii) intuitionistic fuzzy semi continuous (IFS continuous
in short) if f(B)isan IFSOS in X for every IFOS
B inYy.

(iii) intuitionistic fuzzy generalized semi continuous
(IFGS continuous in short) if f*(B) is an IFGSCS
in X forevery IFCSBinY.

Definition 2.9:[9] Let f be a bijection mapping from an IFTS
(X, 7) into an IFTS (Y, o). Then f is said to be
(i) intuitionistic  fuzzy homeomorphism (IF
homeomor -phism in short) if f and f* are IF
continuous mappings.
(ii) intuitionistic fuzzy semi homeomorphism (IFS
homeomorphism in short) if f and f* are IFS
continuous mappings

Definition 2.10:[12] An IFTS (X, 1) is said to be an
intuitionistic fuzzy Ty, (in short IF.Ty,) space if every
IFGSCS in X is an IFCS in X.

3. INTUITIONISTIC FUZZY GENERALI
-ZED SEMI CLOSED MAPPINGS

In this section I have introduced intuitionistic fuzzy
generalized semi closed mappings, intuitionistic fuzzy
generalized semi open mappings and studied some of its
properties.

Definition 3.1: A mapping f: (X, 1) — (Y,o0) is called an
intuitionistic fuzzy generalized semi closed (IFGS closed in
short) mapping if for every IFCS A of (X, 1), f(A) is an
IFGSCSin (Y, o).

Example 3.2: Let X ={a, b}, Y = {u, v} and T, = { X, (0.6,
0.6), (0.2,0.3) ), T,=(y, (0.2,0.2), (0.8, 0.7) ). Then Tt =
{0, Ty 1} and o = { O, T, 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 fisan IFGS closed mapping.

Definition 3.3: A mapping f: (X, t) — (Y,o0) is called an
intuitionistic fuzzy generalized semi open (IFGS open in
short) mapping if for every IFOS A of (X, 1), f(A) is an
IFGSOS in (Y, o).

Example 3.4: Let X = {a, b}, Y ={u, v} and T, = ( X, (0.2,
0.3), (0.6,0.7) ), T,=(y, (0.5, 0.6), (0.5 0.4) ). Then T =
{0, Ty 1} and o = { O, T, 1.} are IFTs on X and Y
respectively. Define a mapping f: (X, t) = (Y, o) by f(a) = u
and f(b) = v. Then fis an IFGS open mapping.

Theorem 3.5: Every IF closed mapping is an IFGS closed
mapping but not conversely.

Proof: Let f: (X, 1) — (Y, o) be an IF closed mapping. Let A
be an IFCS in X. Since f is an IF closed mapping, f(A) is an
IFCS in Y. Since every IFCS is an IFGSCS, f(A) is an
IFGSCS in Y. Hence fis an IFGS closed mapping.

Example 3.6: Let X ={a, b}, Y = {u, v} and T, = { x, (0.4,
0.4), (0.3,0.6) ), T, =(y, (0.5, 0.4), (0.5, 0.6) ). Then T = {0-,
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Ty 1}ando={0., T, 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 IFGS closed mapping but not an IF
closed mapping since A = ( x, (0.3, 0.6), (0.4,
0.4) Yisan IFCS in X but f(A) =(y, (0.3,0.6),
(0.4,0.4) yisnotan IFCSin Y.

Theorem 3.7: Every IFS closed mapping is an IFGS closed
mapping but not conversely.

Proof: Let f: (X, 1) = (Y, o) be an IFS closed mapping. Let
A be an IFCS in X. By hypothesis, f(A) is an IFSCS in Y.
Since every IFSCS is an IFGSCS, f(A) is an IFGSCS in Y.
Hence f is an IFGS closed mapping.

Example 3.8: Let X ={a,b}, Y={u,v}and T, =(x, (0.2,
0.2), (0.7,0.8) ), T,=(y, (0.5, 0.4), (0.5, 0.6) ). Then T = {0_,
Ty 1} and o = {0, T, 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 IFGS closed mapping but not an IFS closed
mapping since A = (%, (0.7, 0.8), (0.2, 0.2) ) is an IFCS in X
but f(A) =(y, (0.7,0.8), (0.2, 0.2) ) isnot an
IFSCSinY.

Theorem 3.9: Every IFa closed mapping is an IFGS closed
mapping but not conversely.

Proof: Let f: (X, ) > (Y, o) be an IFa closed mapping. Let
A be an IFCS in X. By hypothesis, f(A) is an IFaCS in Y.
Since every IFaCS is an IFGSCS, f(A) is an IFGSCS in Y.
Hence f is an IFGS closed mapping.

Example 3.10: Let X ={a,b }, Y ={u,v}and T, = (X,
(0.2,0.2),(0.8,0.8) ), T,=(Yy, (0.5,0.4), (0.5,0.6) ). Then T =
{0, T, 1.} and ¢ = {0, T, 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 IFGS closed mapping but not an IFa.
closed mapping since A = ( x, (0.8, 0.8), (0.2, 0.2) ) is an
IFCS in X but f(A)=(y, (0.8,0.8), (0.2,0.2) )
is not an [FaCS in Y.

Remark 3.11: An IFy closed mapping and an IFGS closed
mapping are independent to each other.

Example 3.10: Let X ={a,b}, Y={u,v}and T, = (X,
(0.6,0.2), (0.4,0.3) ), T, =Y, (0.4,0.6), (0.2, 0.2) ), Then t =
{0., T, 1} and o = {0, T, 1.} are IFTs on X and Y
respectively. Define a mapping f: (X, t) = (Y, o) by f(a) = u
and f(b) = v. Then fis an IFy closed mapping but not an IFGS
closed mapping since A = { x, (0.4, 0.3), (0.6, 0.2) )
isan IFCSin X  but f(A) =(y, (0.4, 0.3), (0.6, 0.2) ) is not
an IFGSCSin Y.

Example 3.12: Let X ={a, b}, Y={u,v}and T, = (X,
(0.2,0.1), (0.7,0.8) ), T, =(y, (0.5,0.1), (0.5, 0.9) ). Then t =
{0., T, 1.} and o = {0, T, 1.} are IFTs on X and Y
respectively. Define a mapping f: (X, t) = (Y, o) by f(a) = u
and f(b) = v. Then fis an IFGS closed mapping but not an IFy
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closed mapping since A = ( x, (0.7, 0.8), (0.2, 0.1) ) is an
IFCS in X but f(A) = (y, (0.7, 0.8), (0.2, 0.1) ) is not an
IF/CSinY.

Theorem 3.13: A mapping f: X — Y is an IFGS closed
mapping if and only if the image of each IFOS in X is an
IFGSOSin Y.

Proof: Let A be an IFOS in X. This implies A®is IFCS in X.
Since f is IFGS closed mapping, f(A°) is an IFGSCS in Y.
Since f(A°) = (f(A))°, f(A) is an IFGSOS in Y.

The relations between various types of intuitionistic fuzzy

closed mappings are given in the following diagram. In this
diagram ‘cl.map.’” means closed mapping.

IFS cl.map.

N

IF cl.map. — IFGS cl.map.

4

IFa cl.map.

The reverse implications are not true in general.

Theorem 3.14: Let f: (X, 1) — (Y, o) be a mapping from an
IFTS X into an IFTS Y. Then the following conditions are
equivalent if Y is an IF Ty, space.

(i) fisanIFGS closed mapping
(if) If Aisan IFOS in X then f(A) is an IFGSOS in Y
(i) f(int(A)) c cl(int(f(A))) for every IFS A in X.

Proof: (i) = (ii): is obviously true.

(ii) = (iii): Let A be any IFS in X. Then int(A) is an IFOS in
X. Then f(int(A)) is an IFGSOS in Y. Since Y is an IF Ty,
space, f(int(A)) is an IFOS in Y. Therefore f(int(A)) =
int(f(int(A)) < cl(int(f(A))).

(iii) = (i): Let A be an IFCS in X. Then its complement A° is
an IFOS in X. By hypothesis f(int(A%) < cl(int(f(A%)). This
implies f(A%) < cl(int(f(A%)). Hence f(A°%) is an IFSOS in Y.
Since every IFSOS is an IFGSOS, f(A°) is an IFGSOS in X.
Therefore f(A) is an IFGSCS in X. Hence f is an IFGS closed
mapping.

Theorem 3.15: Let f : (X, 1) — (Y, o) be an IF closed
mapping and g : (Y, o) = (Z, 8) is IFGS closed mapping,
then gof: (X, 1) > (Z,3) isan IFGS closed mapping.

Proof: Let A be an IFCS in X. Then f(A) isan IFCS in 'Y, by
hypothesis. Since g is an IFGS closed mapping, g(f(A)) is an
IFGSCS in Z. Hence g o f is an IFGS closed mapping.
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Theorem 3.16: Let f: (X, 1) — (Y, o) be a mapping. Then the
following conditions are equivalent if X is an IF T, space.

(i) fisan IFGS closed mapping
(i) f(A)isan IFGSCSinY forevery IFCSAin X
(iii) int(cl(f(A))) < f(cl(A)) for every IFS A in X.

Proof: (i) = (ii): is obviously true.

(ii) = (iii): Let A be an IFS in X. Then cl(A) is an IFCS in X.
By hypothesis, f(cl(A)) is an IFGSCS in Y. Since Y is an
IF. Ty, space, f(cl(A)) is an IFCS in Y. Therefore cl(f(cl(A)) =
f(cl(A)). Now int(cl(f(A))) < cl(cl(f(cl(A)))) < f(cI(A)).

(iii) = (i): Let A be an IFCS in X. By hypothesis int(cl(f(A)))
c f(cl(A)) = f(A). This implies f(A) is an IFSCS in Y and
hence f(A) is an IFGSCS in Y. Therefore f is an IFGS closed
mapping.

4. INTUITIONISTIC FUZZY GENERALI
-ZED HOMEOMORPHISMS

In this section I have introduced intuitionistic fuzzy
generalized semi homeomorphism and studied some of its
properties with suitable examples.

Definition 4.1: A bijection mapping f: (X, t) — (Y,0) is
called an intuitionistic ~ fuzzy  generalized  semi
homeomorphism (IFGS homeomorphism in short) if f and f*
are IFGS continuous mappings.

Example 4.2: Let X = {a, b}, Y = {u, v} and T; = { %, (0.3,
0.3), (0.6,0.7) ), T,=(y, (0.4, 0.8),(04,0.2) ). Then 1 =
{0, Ty, 1.} and o = { O, T, 1.} are IFTs on X and Y
respectively. Define a bijection mapping f: (X, 1) — (Y, o) by
f(a) =uand f(b) =v. Then fis an IFGS
continuous mapping and f' is also an IFGS continuous
mapping. Therefore f is an IFGS homeomorphism.

Theorem 4.3: Every IF homeomorphism is an IFGS
homeomorphism but not conversely.

Proof: Let f: (X, 1) — (Y, o) be an IF homeomorphism. Then
fand f* are IF continuous mappings. This implies f and f* are
IFGS continuous mappings. That is the mapping f is IFGS
homeomorphism.

Example 4.4: Let X = {a, b}, Y = {u, v} and T; = { X, (0.3,
0.3), (0.6,0.7) ), T, =(, (0.5, 0.4), (0.4, 0.2) ). Then T = {0,
Ty 1}and o ={0., T, 1} are IFTs on X and Y respectively.
Define a bijection mapping f: (X, 1) — (Y, o) by f(a) = u and
f(b) = v. Then f is an IFGS homeomorphism but not an IF
homeomorphism since f and f* are not an IF continuous
mappings.

Definition 4.5: A bijection mapping f: (X, 1) — (Y,0) is
called an intuitionistic fuzzy semi homeomorphism (IFS
homeomorphism in short) if f and f* are IFS continuous
mappings.
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Theorem 4.6: Every IFS homeomorphism is an IFGS
homeomorphism but not conversely.

Proof: Let f: (X, ©) — (Y, o) be an IFS homeomorphism.
Then fand flare IFS continuous mappings. This implies f
and f* are IFS continuous mappings. Hence f and f* are IFGS
continuous mappings. That is the mapping f is an IFGS
homeomorphism.

Example 4.7: Let X ={a,b}, Y={u,v}and T, =(x, (0.5,
0.4), (0.5,0.5) ), T,=(y, (0.2,0.2), (0.7,0.8) ). Then T =
{0., T, 1} and o = {0, T, 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 IFGS
homeomorphism. Consider an IFCS A = (y, (0.7, 0.8), (0.2,
0.2) ) in Y. Then f}(A) = ( x, (0.7, 0.8), (0.2, 0.2) ) is notan
IFSCS in X. This implies f is not an IFS continuous mapping.
Hence f is not an IFS homeomorphism.

Theorem 4.8: Let f: (X, 1) —> (Y, o) be an IFGS
homeomorphism, then f is an IF homeomorphism if X and Y
are IF Ty, space.

Proof: Let B be an IFCS in Y. Then f "(B) is an IFGSCS in
X, by hypothesis. Since X is an IFTy, space, f (B) is an
IFCS in X. Hence f is an IF continuous mapping. By
hypothesis 1 (Y, 6) > (X, ©) is a IFGS continuous
mapping. Let A be an IFCS in X. Then (f 1) (A) = f(A) is an
IFGSCS in Y, by hypothesis. Since Y is an IF T, space, f(A)
is an IFCS in Y. Hence ! is an IF continuous mapping.
Hence the mapping f is an IF homeomorphism.

Theorem 4.9: Let f: (X, 1) — (Y, o) be a bijective mapping.
If f is an IFGS continuous mapping, then the following
are equivalent.

(i) fisanIFGS closed mapping

(ii) fisan IFGS open mapping

(iii) fis an IFGS homeomorphism.

Proof: (i) —(ii): Let f: (X, ©) > (Y, o) be a bijective
mapping and let f is an IFGS closed mapping. This implies
L (Y, 6) — (X, 1) is IFGS continuous mapping. That is
every IFOS in X is an IFGSOS in Y. Hence fis an IFGS open
mapping.

Proof: (ii) —(ii): Let f: (X, 1) —> (Y, o) be a bijective
mapping and let f is an IFGS open mapping. This implies
(Y, o) — (X, 1) is IFGS continuous mapping. But f is an
IFGS continuous mapping. by hypothesis. Hence f and f* are
IFGS continuous mappings. That is f is an IFGS
homeomorphism.

(i) —(i): Let f is an IFGS homeomorphism. That is f and f*
are IFGS continuous mappings. Since every IFCS in X is an
IFGSCS in Y, fis an IFGS closed mapping.

Remark 4.10: The composition of two IFGS
homeomorphisms need not be an IFGS homeomorphism in
general.

Example 4.11: Let X = {a, b}, Y = {c, d} and Z = {u, v}. Let
T, =(x, (0.7, 0.6), (0.2, 0.4)), T, =(y, (0.6, 0.1), (0.4,0.3) )
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and T3=(z,(0.4,04),(0.6,0.2) ). Thent={0-, Ty 1.}, 0= {
0., Tp 1.} and Q = { 0, T3 1.} are IFTs on X,Y and Z
respectively. Define a bijection mapping f: (X, 1) — (Y, o) by
f(a)=c, fib)=d and g: (Y, 0) > (Z, Q) by f(c) =
u, f(d)=v. Then fand f! are IFGS continuous
mappings. Also g and g* are IFGS continuous mappings.
Hence f and g are IFGS homeomorphisms. But the
composition g o f: X — Z is not an IFGS homeomorphism
since g o f is not an IFGS continuous mapping.

Definition 4.12: A bijection mapping f: (X, 1) — (Y,0) is
called an intuitionistic fuzzy = M-generalized semi
homeomorphism (IFMGS homeomorphism in short) if f and
! are IFGS irresolute mappings.

Theorem 4.13: Every IFMGS homeomorphism is an IFGS
homeomorphism but not conversely.

Proof: Let f: (X, 1) — (Y, o) be an IFMGS homeomorphism.
Let B be IFCS in Y. This implies B is an IFGSCS in Y. By
hypothesis f*(B) is an IFGSCS in X. Hence f is an IFGS
continuous mapping. Similarly we can prove f! is an IFGS
continuous mapping. Hence f and f* are IFGS continuous
mappings. This implies the mapping f is an IFGS
homeomorphism.

Example 4.14: Let X = {a, b}, Y ={u, v} and T; = ( %, (0.3,
0.4), (0.6,0.1) ), T, =(y, (0.2, 0.1), (0.5, 0.5) ). Then T = {0,
T, 1}ando={0., T, 1.} are IFTs on X and Y respectively.
Define a bijection mapping f: (X, 1) — (Y, o) by f(a) = u and
f(b) = v. Then fis an IFGS homeomorphism. Let us consider
an IFS G =(y, (0.3, 0.2), (0.7,0.7) ) inY. Clearly G is an
IFGSCS in Y. But f(G) = ( x, (0.3, 0.2), (0.7, 0.7) ) is not an
IFGSCS in X. That is f is not an IFGS irresolute
mapping. Hence f'is not an IFMaG homeomorphism.

Theorem 4.15: If f: X — Y is an IFMGS homeomorphism,
then scl(f*(B)) = f*(scl(B)) for every IFSBin Y.

Proof: Since f is an IFMGS homeomorphism, f is an IFGS
irresolute mapping. Consider an IFS B in Y. Clearly scl(B) is
an IFSCS in Y. This implies scl(B) is an IFGSCS in Y.
By hypothesis f*(scl(B)) is an IFGSCS in X. Since f1(B)
fi(scl(B)), scl(f*(B)) < scl(f'(scl(B))) = f(scl(B))). This
implies scl(fY(B)) < f(scl(B)). Since f is an IFMGS
homeomorphism, f1: Y — X is an IFGS irresolute mapping.
Consider an IFS fY(B) in X. Clearly scl(f*(B)) is an
IFGSCS in X. This implies (f1)(scl(f'(B))) = f(scl(f'(B))) is
an IFGSCS in Y. Clearly B = (F)(f'(B)) < (F!)(scl(F
Y(B))) = f(scl(f'(B))),. Therefore scl(B) = scl(f(scl(f'(B)))) =
f(scl(f1(B)), since ! is an IFGS irresolute mapping. Hence
fi(scl(B)) < F(f(scl(F*(B)) = scl(f*(B)). That is f'(scl(B))
scl(fY(B)). This implies scl(f1(B)) = f*(scl(B)).
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5. CONCLUSION

In this paper I have introduced intuitionistic fuzzy generalized
semi closed mappings, Intuitionistic fuzzy generalized semi
homeomorphisms and studied some of its properties. Also |
have provided some characterizations of intuitionistic fuzzy
generalized semi homeomorphisms.
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