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. 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 m generalized pre continuous mappings and
studied some of their basic properties. We arrive at some
characterizations of intuitionistic fuzzy = generalized pre
continuous mappings.

Il.  PRELIMINARIES

Definition 2.1: [1] Let X be a non empty fixed set. An
intuitionistic fuzzy set (IFS in short) A in X is an object having
the form
A={{x, pa(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 € X. Denote the set of all intuitionistic fuzzy sets in X
by IFS (X).

Definition 2.2: [1] Let A and B be IFSs of the form

A= {< X, HA(X)9 VA(X) > I xeX } and B = { < X, “B(X)a VB(X) > I'x
€ X }. Then

(@) A < B ifand only if pa(x) < pg (x) and va(x) > vg(x) for
all x eX

(b) A=Bifandonlyif Ac BandBc A

(€) A°={(x vaX), ua(¥) )/ x € X}

(d) AnB={{x, pa(X) A g (x), va(X) v vg(x) ) / x € X }

(€) AUB={(x pa(X) v ps (x), va(X) Ave(X) ) /x € X}

For the sake of simplicity, we shall use the notation A = ( X,
Ua, vay instead of A = { ( x, pa(X), va(x) ) / x € X }. Also for
the sake of simplicity, we shall use the notation A = { { X, (ua,
Ug ),(va, vg) ) } instead of A = (X, (A/ua, B/ug), (A/va, B/vg) ).

The intuitionistic fuzzy sets 0- = {(x,0,1)/x eX }and 1. =
{{x,1,0)/x e X} are respectively 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 1 of IFSs in X satisfying the following
axioms.

i 0.,1l.erx

(ii) G1n Gyetforany Gy, Gy e 1

(iii) U Gje tforany family { G;/ ielJ}c

In this case the pair (X, 1) 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 IFTS (X, 1) is called an
intuitionistic fuzzy closed set (IFCS in short) in X.

Definition 2.4:[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

int(A) = U{G/GisanIFOSinXandGc A},

cl(A) = n{K/KisanIFCSinXand Ac K}

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

Definition 2.5:[7] An IFS A = { { x, pa, va ) } inan IFTS (X,
T) is said to be an

(i) intuitionistic fuzzy semi open set (IFSOS in short) if A ¢
cl(int(A)),

(il) intuitionistic fuzzy a-open set (IFaOS in short) if A <
int(cl(int(A))),

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

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

Definition 2.6:[7] 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))
cA

(i) dntuitionistic fuzzy o-closed set (IFaCS in short) if
cl(int(cl(A)) c A,
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(i) intuitionistic fuzzy reqular closed set (IFRCS in 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:[11] An IFS Ainan IFTS (X, 1) isan
(i) intuitionistic fuzzy generalized closed set (IFGCS in short) if
cl(A) c U whenever Ac U

and U is an IFOS in X.
(il) intuitionistic fuzzy reqular generalized closed set (IFRGCS in
short) if cl(A) < U whenever

AcUand U isan IFROS in X.

Definition 2.8:[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 Ac Uand Uisan IFOS in (X, 7).

Definition 2.9: [10] An IFS A is said to be an intuitionistic
fuzzy generalized semi open set (IFGSOS in short) in X if the
complement A®is an IFGSCS in X.

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

Definition 2.10:[8] An IFS Ain an IFTS (XX, 1) is said to be an
intuitionistic fuzzy T generalized semi closed set (IF GSCS in
short) if scl(A) < U whenever Ac U and U isan IFrOS in
X, 1.

Result 2.11:[8] Every IFCS, IFGCS, IFRCS, IFaCS , IFGSCS
is an IFTGSCS but the converses may not be true in general.
Every IFaGCS is IFGSCS but the converse is need not be
true.

Definition 2.12: [9] An IFS A is said to be an intuitionistic
fuzzy alpha generalized open set (IFaGOS in short) in X if the
complement A® is an IFaGCS in X.

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

Definition 2.13:[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 (IF continuous in short) if f *(B) e IFO(X) for every
B eo.
Definition 2.14: [7] Let f be a mapping from an IFTS (X, 1)
into an IFTS (Y, o). Then fis said to be
(i) intuitionistic fuzzy semi continuous (IFS continuous in short) if
f(B) e IFSO(X) for

every B € c.
(i) intuitionistic fuzzy a- continuous (IFou continuous in short) if
f(B) e IFaO(X) for

everyB € .
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(i) ntuitionistic fuzzy pre continuous (IFP continuous in short) if
£1(B) e IFPO(X) for
every B € o.

Result 2.15:[7] Every IF continuous mapping is an IFo-
continuous mapping and every IFa-continuous mapping is an
IFS continuous mapping.

Definition 2.16:[6] A mapping f: (X, 1) — (Y,0) is called an
intuitionistic fuzzy y continuous (IFy continuous in short) if f
(B) is an IFyOS in (X, 1) for every B € o.

Definition 2.17:[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

f1(B) e IFGCS(X) for every IFCSBin Y.

Result 2.18:[10] Every IF continuous mapping is an IFG
continuous mapping.

Definition 2.17:[9] A mapping f: (X, 1) — (Y,0) is called 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).

I INTUITIONISTIC FUZZY n GENERALIZED PRE
CONTINUOUS MAPPINGS

In this section we have introduced intuitionistic fuzzy =«
generalized pre continuous mapping and studied some of its
properties.

Definition 3.1: A mapping f: (X, 1) — (Y,o0) is called an
intuitionistic fuzzy . generalized pre continuous (IFTGP continuous
in short) if f *(B) is an IFRGPCS in (X, 1) for every IFCS B of
(Y, o).

Example 3.2: Let X = {a, b}, Y = {u, v} and T, = ( X, (0.3,
0.1), (0.7,0.6) ), T, =(y, (0.8, 0.7), (0.2, 0.1) ). Then t = {0-,
Ty1}and o ={0., T, 1.} are IFTson X and Y respectively.
Define a mapping f: (X, 1) — (Y, o) by f(a) = u and f(b) = v.
Then fisan IFrGP continuous mapping.

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

Proof: Let f: (X, t) — (Y, o) be an IF continuous mapping.
Let A be an IFCS in Y. Since f is IF continuous mapping, f ~
(A) is an IFCS in X. Since every IFCS is an IFrGPCS, f (A)
is an IFtGPCS in X. Hence f is an IFrGP continuous
mapping.

Example 3.4: Let X = {a, b}, Y = {u, v} and T; = ( %, (0.2,
0.3), (0.8,0.7) ), T, =(y, (0.8, 0.7), (0.2, 0.2) ). Then t = {0,
Ty1}and o ={0., T, 1.} are IFTson X and Y respectively.
Define a mapping f: (X, 1) — (Y, o) by f(a) = u and f(b) = v.
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The IFS A = (y, (0.2, 0.2), (0.8, 0.7) ) is IFCS in Y. Then
f "Y(A) is IFrGPCS in X but not IFCS in X. Therefore, f is an
IFTGP continuous mapping but not an IF continuous mapping.

Theorem 3.5: Every IFa continuous mapping is an IFrGP
continuous mapping but not conversely.

Proof: Let f: (X, t) > (Y,c) be an IFa continuous mapping.
Let A be an IFCS in Y. Then f (A) is an IFaCS in X. Since
every IFaCS is an IFrGPCS, f *(A) is an IFTGPCS in X.
Hence, fis an IFTGP continuous mapping.

Example 3.6: Let X ={a,b}, Y={u,v}and T, = (X, (0.1,
0.2), (0.5,0.6) ), T, =(y, (0.6, 0.5), (0.2, 0.3) ). Then t = {0,
Ti1}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.
The IFS A = (y, (0.2, 0.3), (0.6, 0.5) ) is IFCS in Y. Then
f 1(A) is IFRGPCS in X but not IFaCS in X. Then f is IFrGP
continuous mapping but not an IFa continuous mapping.

Theorem 3.7: Every IFG continuous mapping is an IFxGP
continuous mapping but not conversely.

Proof: Let f: (X, 1) = (Y,0) be an IFG continuous mapping.
Let A be an IFCS in Y. Then by hypothesis f *(A) is an
IFGCS in X. Since every IFGCS is an IFTGPCS, f *(A) is an
IFRGPCS in X. Hence f is an IFrGP continuous mapping.

Example 3.8: Let X ={a, b}, Y={u v}and T, =(x, (0.2,
0.4), (0.4, 0.6) ), T, =(y, (0.7, 0.8), (0.1, 0.2) ). Then T = {0.,
Ti1}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.
The IFS A = (y, (0.1, 0.2), (0.7, 0.8) ) is IFCS in Y. Then
f 1(A) is IFRGPCS in X but not IFGCS in X. Then f is IFrGP
continuous mapping but not an IFG continuous mapping

Theorem 3.9: Every IFR continuous mapping is an IFxGP
continuous mapping but not conversely.

Proof: Let f: (X, t) > (Y,c) be an IFR continuous mapping.
Let A be an IFCS in Y. Then by hypothesis f *(A) is an
IFRCS in X. Since every IFRCS is an IFtGPCS, f }(A) is an
IFTGPCS in X. Hence f is an IFxGP continuous mapping.

Example 3.10: Let X ={a, b}, Y={u v}and T; = (X,
(0.1,0.1), (0.8,0.9) ), T, =(y, (0.7,0.8), (0.1,0.2) ). Then t =
{0., T;1.} and ¢ = { 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. The IFS A =y, (0.1, 0.2), (0.7,0.8) ) is IFCS in
Y. Then f "(A) is IFRGPCS in X but not IFRCS in X. Then f
is IFTGP continuous mapping but not an IFR continuous
mapping

Theorem 3.11: Every IFP continuous mapping is an IFxGP
continuous mapping but not conversely.

Proof: Let f: (X, 1) — (Y,oc) be an IFP continuous mapping.
Let A be an IFCS in Y. Then by hypothesis f *(A) is an IFPCS
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in X. Since every IFPCS is an IFGPCS, f *(A) is an
IFRGPCS in X. Hence f is an IFxGP continuous mapping.

Example 3.12: Let X ={a, b}, Y={u,v}and T, = (X
(0.2,0.3),(0.6,0.7) ), T, =(y, (0.5, 0.6), (0.3,0.4) ). Then t =
{0, T;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. The IFS A =y, (0.3, 0.4), (0.5, 0.6) ) is IFCS in
Y. Then f (A) is IFxGPCS in X but not IFPCS in X. Then f is
IFTGP continuous mapping but not an IFP continuous
mapping

Theorem 3.13: Every IFaG continuous mapping is an IFrGP
continuous mapping but not conversely.

Proof: Let f: (X, 1) — (Y,0) be an IFaG continuous
mapping. Let A be an IFCS in Y. Then by hypothesis f (A) is
an IFaGCS in X. Since every IFaGCS is an IFrGPCS, f *(A)
is an IFRGPCS in X. Hence, f is an IFxGP continuous
mapping.

Example 3.14: Let X ={a, b}, Y={u, v }and T, = (X,
(0.5, 0.6), (0.5,0.4) ), T, =(Yy, (0.6, 0.5), (0.4, 5) ). Thent =
{0., Ty, 1.} and ¢ = { 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. The IFS A=y, (0.4, 0.5), (0.6, 0.5) ) is IFCS in
Y. Then f (A) is IFRGPCS in X but not IFaGCS in X. Then f
is IFTGP continuous mapping but not an IFaG continuous
mapping.

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

IFR cts

IFG cts IFa cts

IFcts ——» IFIGPcts —— [FaGcts

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

IV. CONCLUSION

In this paper we have introduced intuitionistic fuzzy
ngeneralized Pre 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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