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ABSTRACT

The purpose of this paper is to introduce the concepts of an intuitionistic fuzzy soft pre-open set, intuitionistic fuzzy
soft pre-interior, intuitionistic fuzzy soft pre-closure, intuitionistic fuzzy soft pre-continuous function are introduced and
studied. Some interesting properties are also discussed.
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1. INTRODUCTION

The concept of fuzzy sets was introduced by Zadeh [7] and later Atanassov [1] generalized the idea to intuitionistic
fuzzy sets. On the otherhand, Coker [2] introduced the notions of an intuitionistic fuzzy topological spaces,
intuitionistic fuzzy continuity, intuitionistic fuzzy compactness and some other related concepts. Roy, A.R and
P.K.Maji [5] was studied the definition of fuzzy soft sets. Maji P.K., R. Biswas and A.R.Roy [3] was introduced the
definition of an intuitionistic fuzzy soft sets. NeclaTuranli and A. HaydarEs [4] was introduced and studied the concept
of an intuitionistic fuzzysoft topological spaces. In this paper, the concepts of an intuitionistic fuzzy soft pre-open set,
intuitionistic fuzzy soft pre-closed set, intuitionistic fuzzy soft pre-interior, intuitionistic fuzzy soft pre-closure,
intuitionistic fuzzy soft pre-continuous function.

2. PRELIMINARIES

Definition 2.1: Let Ube an initial universe set and E be the set of parameters. Let IFY denotes the collection of all
intuitionistic fuzzy subsets of U. Let (F,A)< E. A pair (F, E) is called an intuitionistic fuzzy soft set over U where ¢, is

a mapping given bye,, : (F,A)- IF".

Definition 2.2: The relative complement of an intuitionistic fuzzy soft set (F, A) over U is denoted by (F, A)" and is
defined by (F', A), where for each e € (F, A), ppr(e)= Are) @NAY pr(0)= L), that is F'(€) = (Are), tr(e))

Clearly, ((F, A))' = (F, A).

An intuitionistic fuzzy soft set ( F, A) over U is said to be a relative null intuitionistic fuzzy softset (with respect to the
parameter A), denoted by ¢,, if F(e) = 1, for all e € A. An intuitionistic fuzzy soft set (F, A) over U is said to be a
relative whole intuitionistic fuzzy soft set (with respect to the parameter A ), denoted by E, if F(e) = 1 for all
ee(FA).

Denote by 1, and 1* the intuitionistic fuzzy sets of X defined by u,; ,(X) = 0,4;,(x) = 1 and pyx(x) = 1, 1;x(x) = 0,
respectively for all x eX.
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Definition 2.3: An intuitionistic fuzzy soft topology = on (U, E) is a family of intuitionistic fuzzy soft sets over (U, E)
satisfying the following properties:

(i) e, E €T,

(i) If (F, A),(G, B)€e 1, then(F, AN(G,B)€e,

(iii) If (F,, A)e 7 for all €A, an index set, then U e (F,, A) € T.

In this case the (U, E, 7) is called an intuitionistic fuzzy soft topological space (IFSTS for short) and each IFSS in t is
known as an intuitionistic fuzzy soft open set( IFSOS for short) in (U, E). An intuitionistic fuzzy soft set is called
t-closed iff its complement is T-open.

Definition 2.4: Let (U,z, E) and (U', 7, E) be IFSTS's and let @, : U-U" and @,: E — E’ be two mappings. Then a
mapping (¢, ¢): IFSTS (U, 7, E)- IFSTS (U, 7', E")is said to be intuitionistic fuzzy softcontinuous iff the preimage of
each IFSOS in (U, 7/, E’) isan IFSOS in (U, t, E).

3. INTUITIONIST FUZZY SOFT PRE -OPEN

In this section the concepts of intuitionistic fuzzy soft topological spaces, intuitionistic fuzzy soft pre-open sets,
intuitionistic fuzzy soft pre-interior, intuitionistic fuzzy soft pre-closure are introduced an some of the properties are
discussed.

Definition 3.1: Let (U,7, E) be an intuitionistic fuzzy soft topological space. Let (F,A) be an intuitionistic fuzzy soft set
in an intuitionistic fuzzy soft topological space (U,t,E). Then (F,A) is said to be an intuitionistic fuzzy soft pre- open
set.

The complement of an intuitionistic fuzzy soft pre- open set is said to be an intuitionistic fuzzy soft pre- closed set.

Definition 3.2: Let (U, 7, E) be an intuitionistic fuzzy soft topolpgical space. Let (F,A) be an intuitionistic fuzzy soft
set in an intuitionistic fuzzy soft topological space (U, T, E). The intuitionistic fuzzy soft pre- closure of (F,A) is
denoted and defined by FSp — cl (F,A) = n {(G, B): (G, B)is an IFSpp closed set and (F,A) < (G,B)}.

Definition 3.3: Let (U,7,E) be an intuitionistic fuzzy soft topological space. Let (F,A) be an intuitionistic fuzzy soft set
in an intuitionistic fuzzy soft topological space (U,z,E). The intuitionistic fuzzysoft pre- interior of (F,A) is denoted and
defined by IFSp int (F, A) = U{(G, B): (G, B) isan IFSp open set and (G, B) < (F, A)}.

4. INTUITIONISTIC FUZZY SOFT PRE-CONTINUOUS

In this section the concepts of intuitionistic fuzzy soft pre-continuous, intuitionistic fuzzy soft pre-neighbourhood,
intuitionistic fuzzy soft pre-quasineighbourhood are introduced and some of the properties are discussed.

Definition 4.1: Let (U, 7, E) be an intuitionistic fuzzy soft topological space. Let (F,A) be an intuitionistic fuzzy soft
set in a intuitionistic fuzzy soft topological space (U,7,E). Then (F,A) is said to be an intuitionistic fuzzy soft pre-
neighbourhood of an intuitionistic fuzzy soft point e if there exists an intuitionistic fuzzy soft pre- open set (G,B) in an
intuitionistic fuzzy soft topological space (U,z,E) such that e; € (G, B), (G,B) < (F,A). Itis denoted by IFpnbd.

Definition 4.2: Let (U, 7, E) be an intuitionistic fuzzy soft topological space. Let (F,A) be an intuitionistic fuzzy soft
set in an intuitionistic fuzzy soft topological space (U,7,E). Then (F,A) is said to be an intuitionistic fuzzy soft pre-
quasi neighbourhood of an intuitionistic fuzzy point e, if there exists an intuitionistic fuzzy soft pre-open set (G,B) in
an intuitionistic fuzzy soft topological space (U,z,E) such that e; q(G,B), (G,B) € (F,A). Itis denoted by IFpgnbd.

Definition 4.3: Let (U, 7, E) and (Y, o, K) be any two intuitionistic fuzzy soft topological spaces.
Let ¢y: (U, 1, E) — (Y, o, K) is a fuzzy soft mapping. Then ¢, is said to be an intuitionistic fuzzysoft pre-continuous

function. If for each intuitionistic fuzzy soft point e; in Xand (G, B)eN, ¢, (e;), there exists (F,A)eN™Pq(e,).

Notation 4.4:

Intuitionistic fuzzy soft topological space is denoted by (IFSTS).
Intuitionistic fuzzy soft set is denoted by (IFSS).

Intuitionistic fuzzy soft pre-open set is denoted by (IFSpOS).

Intuitionistic fuzzy soft pre-closed set is denoted by (IFSpCS).
Intuitionistic fuzzy soft pre-neighbourhood is denoted by (IFSpnbd).
Intuitionistic fuzzy soft pre quasi neighbourhood is denoted by (IFSpgnbd).

VVVVVYYVY
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Remark 4.5:
(I Fpcl(F,A) = (F,A)if and only if (F, A) is an intuitionistic fuzzy pre closed set.
(i)IFpint(F,A) € (F,A) € IFp cl(F, A).
(ii)[Fpint(1.) = (1.)
(iv)IFp int (0.) = (0.)
(V)IFpel(1.) = (1.)

Proposition 4.6: Let (U, t, E) and (Y, g, K) be any two intuitionistic fuzzy soft topological spaces.
Let ¢,: (U, 7,E) = (Y, 0,K) be an intuitionistic fuzzy soft mapping. Then the following are equivalent.
1)@y is an IFSp continuous function.
i) (<p1,,)‘1 (F,A)isan IFSpopen setin an IFSTS (U, 1, E), for each IFS open set (F,A) isan IFSTS (Y,0,K).
iii) ((pI,,)‘1 (G,B) isan IFSp closed set in an IFSTS (U, 7, E) for each IFS closed set (G, B) inan IFSTS (Y, 0,K).
iv) IFSp cl ((py) "1 (F,A) < (@)t (IFS cl (F,A)) for each IFSS (F,A) in an IFSTS(Y, 0, K)
V) (¢y) L(IFSint (F,A)) < IFSp int ((p,) 2 (F, A)for each IFSS (F,A) inan IFSTS (Y, 0,K).

Proof:
(i)=(ii): Let (F,A) be a IFSOS in an IFSTS (Y, 0, K) and e, be an intuitionistic fuzzy soft Point in an IFSTS (U, 7, E)

-1 . . . . .- . . .
such that eGq(<p1,,) (F, A) since @, is an intuitionistic fuzzy soft pre- continuous function there exists
(G, B)eN;"*Pq(es) Such that ¢,,(G, B) € (F,A)
Then,
ec €(G,B) @

6B < (94) " (04(6.B)) 0

From (1) & (2) it follows that
eG.B) < (py) (0y(6.B)) S (9y) (. A)

= (<p1,,)_1(F,A)is an IFS pre -open set in an IFSTS (U, 1, E)
(ii)=(i): this can be proved by taking complement of (i)
(ii)y=(iv): let (F, A) be an intuitionistic fuzzy soft set in an intuitionistic fuzzy soft topological space (Y, g, K).

since (F, A) € IFS cl (F, A), ()" (F,4) € (9,,) " (IFS cl (F, 4))

By (iii)((pll,)_l(IFS cl (F,A)) is an intuitionistic fuzzy soft pre-closed set in an intuitionistic fuzzy soft topological
space (U,t, E).
Thus IFSp cl (((pw)_l(F,A)) < (py)" (IFS cl (F, 4))
(iv)=(v): Using (iv)
IFS[p)cl(((pw)_l(F,A)) < (@y)  (IFS cl (F, A))
Then

IFSp cl(py (F,A) 2 ()" (IFS cl (F,A))

IFsp int ((¢y) " (F.4)) 2 (¢,)" (IFS int (F, 4))
IFsp int ((¢y) " (F,A)) 2 (¢,)" (IFS int (F, 4))
(¢y) " (IFS int (F, A)) < IFSp int (((pll,)_l(F,A))

Put (F, A)= (F, A).

(¢,)" UFSint (F,A) € IFSp int (((pll,)_l(F,A))

(V) =(i): Let (F, A) be an intuitionistic fuzzy soft open set in an intuitionistic fuzzy soft topological space (Y, g, K).
Then IFSint(F, A) = (F,A). Using (v)

(¢y)" UFSint (F,A)) € IFSp int (((pw)_l(F,A))

(¢y) " (F,A) € TFSp int((%)_l(F,A))

But IFSp int((%)_l(F,A)) < (py)  (F,4)
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That is, ((pw)_l(F,A) is an intuitionistic fuzzy soft pre - open set in an intuitionistic fuzzy soft topological space
(U,1,E). Let e; be an intuitionistic fuzzy point in ((pw)_l(F,A).

Then, e q(<p1,,)_1(F,A).This implies that ¢y, (eg)q (((pw)_l(F,A))

But ¢, (((pw)_l(F,A)) c (F,A). Thus for any intuitionistic fuzzy soft point e, and(F,A)e N,y (e;), there exists
(G,B) = (py) " (F, A)eN""*® q(e) such that

(0y)" ((pw(F,A)) C (F,A) . there fore (G, B) < (F, A).
Thus ¢, isan intuitionistic fuzzy soft pre -continuous function.

Proposition 4.6: Let (U, 1, E) and(Y, g, K) be any two intuitionistic fuzzy soft topological spaces.
Let ¢,: (U, T,E) - (Y, 0,K) be an intuitionistic fuzzy soft bijection function. Then ¢, is an intuitionistic fuzzy soft
pre-continuous function if and only if

IFS int (¢, (F, 4)) € ¢, (IFSpint(F, 4))

For each IFSS (F,A) of an IFSTS (U, 1, E).

Proof: Assume that ¢, is IFS pre-continuous function and let (F,A) be an IFSS in an IFSTS (U, 7, E).
Hence ((¢,) ' (IFS int (¢4, (F, A)) is an intuitionistic fuzzy soft pre- open set in an IFSTS(U, 7, E).
From proposition (v) of (1)

-1 . . -1
(¢y) (IFSint @, (F,A)) < IFSp mt(((pw) (pll,(F,A))
((pll,)_l(IFS int @y, (F,A)) S IFSp int(F, A) (Since ¢, is an intuitionistic fuzzy soft injective function)

-1 . ]
oy ((9y)  (IFS int @y, (F,A)) S @y (IFSp int(F,A))
(IFS int @y, (F,A)) S @y, (IFSp int((F,A)) (Since ¢, is an intuitionistic fuzzy soft surjective function).

Conversely,
Assume that (IFS int @, (F,A)) S ¢y (IFSp int(F,A) ), for each intuitionistic fuzzy set (F,A) in an IFSTS
(U,t,E).Let (G,B) be an IFSOS in an IFSTS (Y, g, K).
Then (G,B) = IFS int (G,B).Since ¢, is an intuitionistic fuzzy soft surjective function,
(G,B) = IFS int (G,B)
= IFSint 0y ((py) (G, B))
S ¢y (IFSp int(py) ™' (G, B))

(00) @G, B) € (9y) 0y (IFS int(9)7* (G, B))

Since ¢, is an intuitionistic fuzzy soft injective function.

(¢4)” (G, B) € (IFSp int(py)™* (G, B)) 1)
But,

. _ -1
(1Fsp int(py)™ (6, B)) € (¢y) (G, B) @
From (1) and (2) it follows that ((pll,)_l(G,B) = (IFSp int(py)~* (G, B)). That is, ((pw)_l(G,B)iS an intuitionistic
fuzzy soft pre-open set in an intuitionistic fuzzy soft topological space (U, 7, E).Thusg,, is an intuitionistic fuzzy soft
pre — continuous function.
Proposition 4.7: Let (U, 1, E) and (Y, g, K) be any two intuitionistic fuzzy soft topological spaces.

Let ¢,: (U, T,E) - (Y, 0,K) be an intuitionistic fuzzy soft bijection function. Then ¢, is an intuitionistic fuzzy soft
pre-continuous function if and only if

0, (IFSpcl(F, 4)) € IFcl ((pw (F,A)).
For each IFSS (F,A) of an IFSTS (U, t, E).

Proof: Simply to proposition (4.6).
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CONCLUSION

It is known that various types of functions play a significant role in the theory of classical point set topology and
engineering, economics etc. A great number of papers dealing with such functions have appeared and a good many of
them have been extended to the fuzzy topological spaces, soft topological spaces and fuzzy soft topological spaces,
intuitionistic fuzzy soft topological space by workers. The purpose of the present paper is to define pre-continuous in
intuitionistic fuzzy soft topological spaces.
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