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Abstract: The aim of this paper is to construct a topology on an intuitionistic fuzzy soft set. Also the concepts

of fuzzy soft compactness, fuzzy soft almost compactness and fuzzy soft near compactness of mtuitionistic

fuzzy soft topological spaces.
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INTRODUCTION

introduced the fundamental
concept of intuitiomstic fuzzy set. Later, this concept was

In [1] Atanassov

generalized to mtuitiomstic L-fuzzy sets by Atanassov
and Stoeva [2]. Coker [3] introduced the notion of
mtuitionistic fuzzy topological spaces, fuzzy continuity,
fuzzy compactness and some other related concepts.
In 1999, D. Molodtsov [4] introduced the soft set theory
to solve complicated problems in economics, engineering
and environment. He has shown several applications of
this theory in solving many practical problems. Later on
authors like Maji et al [5-9] have further studied the
theory of fuzzy soft sets and mtroduced the concepts
of fuzzy soft set and intuitionistic fuzzy soft set.
Biswas Dinda and T.K. Samanta [10] introduced the
concept of relations mn intwitiomstic fuzzy soft set and
discussed its several properties.

In this introduce  the
mtuitiomstic fuzzy soft topelogical spaces, fuzzy soft

paper we mvestigate
continuity, fuzzy soft compactness, fuzzy soft almost
compactness and fuzzy soft near compactness in

intuitionistic fuzzy soft topological spaces.

Preliminaries

Definition 2.1: [4] Let Ube an initial universe set and E be
the set of parameters. Let P(U) denotes the power set of
U. A pair (F, E) 13 called a soft set over U where F 15 a
mapping given by F: E - P(U).

Definition 2.2: [5] Let Ube an initial universe set and E
be the set of parameters. Let A cFE. A pair (F, A) is called
a fuzzy soft set over IJ where F is a mapping given by
F: A -I”, where [V denotes the collection of all fuzzy
subsets of U.

Definition 2.3: [8] Let U be an mitial universe set and E be
the set of parameters. Let I"” denotes the collection of all
intuitionistic fuzzy subsets of U. Let A ¢ E. A pawr (F, E)
is called an intuitionistic fuzzy soft set over U where F is
amapping given by F: A ~IF".

Example 2.4: [10] Consider the following example:
Let (F, A) describes the character of the students with
respect to the given parameters, for finding the best

student of an academic year. Let the set of students under
consideration 1s U = {s1,s2, 3, 84} Let Ac F and

A = {r=result, c=conduct, g= games and sports per
formances}. Let

Fr)= {(:1,0.8,0.1),(:2,0.9,0.05), (s3,0.85,0.1), (34,0.75,0.2)},
F(c) = §(s1,0.6,03), (82,0.65,0.2), (s3,0.7,0.2), (4,0.65,0.2)},
Flg) = {(s1,0.75,0.2), (2,0.5,0.3), (s3,0.5,0.4), (s4,0.7,0.2)} .

Then the family {F(r), F(c), F(g)t of IFY is an
intuitionistic fuzzy soft set.
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In general, for every ecA, F(e) is an intuitionistic
fuzzy set of U and 1t 1s called intuitiomstic fuzzy value set
of parameter e. Clearly, F(e) can be written as an
mtuitiomistic fuzzy set such that

F(e) = {< X, #F‘(@)X)a /’{'F‘(QJ(X) >‘ X€ U }:

where

Hag and Ay, are the membership and non-membership
functions, respectively. The set of all intuitionistic fuzzy
soft sets over U with parameters from E is called an
ntuitionistic fuzzy soft class and it is denoted by IFS
(U, E)[11].

Definition 2.5: [8] Let (F, A) and (G, B) be mntuitionistic
two fuzzy soft sets over U. We say that (F, A) 15 an
mtuitionistic fuzzy soft subset of (G, B) and write (F, A)
CcH(G, B)if

¢« AcB,
¢ Foranye € A, Fle)c G(e), that is, forallxeUand e e
A, #f(e)(x) < /"G(e)(x) and

/Lv(e)(x) = )bc;(e)(x)-

(F, A) and (G, B) are said to be mtumtiomistic fuzzy soft
equal and write (F, A) = (G, B)if (F, A) c (G, B)and (G, B)
c (F, A).

Definition 2.6: [8] The umon of two intuitionistic fuzzy
soft sets (F, A) and (G, B) over U is an intuitionistic fuzzy
soft set denoted by (H, C), where C= AuB and

Fie) ifees A-B,
Hie)= Gle) ifee B—A,
F(e) wG(e) ifee AnB,

For all e€ C. This 1s denoted by (H, C) = (F, A)(G, B).

Definition 2.7: [8] The mtersection of two intuitionistic
fuzzy soft sets (F, A) and (G, B) over U 1s an mtuitionistic
fuzzy soft set denoted by (H, C), where C=AuB and

F(e) ifee A-B,
Hie) = Gie) ifes B—A,
Fle) mG(e) ifec AnB,

For all eeC. This is denoted by (H,C) = (F, A)n (G, B).

Definition 2.8: [11] The relative complement of an
intuitionistic fuzzy soft set (F, A) over U is denoted by
(F, AY and 15 defined by (¥, A), where for each e€ A,
Bgr oy =47 () and Mgy () =HFA(e) , that 1,

Fe) = (}l‘F(e)a #F(e))-

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

An intuitionistic fuzzy soft set (F, A) over U is
said to be a relative null intuitionistic fuzzy soft
set (with respect to the parameter A), denoted
by ¢4, if F(e)=l, for all eé€ 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 set A), denoted by £4, if Fle)=1" for all
e A

Denote by 1, and 1¥ the intuitionistic fuzzy sets of X
defined by u (x) =0,

A (x)=1and 1= (x) =1, A= (x) = 0, respectively forall x€

X [11].

Definition 2.9: [11] Let IFS(U, E) and IFS(U’, E*) be two
intuitionistic fuzzy sets classes and let

¢ :U- U and ¢ :E~-E’ be mappings. Then a mapping
{p, ¢) 1FS(U, E)-1FS(U’, E) is defined as:

for (F, A) € TFS(U, E), the image of (F, A) under (¢, ¢),
denoted by

(p, G)F, Ay=((p(F), ¢(A)), is an intuitionistic fuzzy soft
set in IFS(L, E’) given by

V fip(e) (%)
ecleNn A xeg ' (x)  ife l(x) =4
Hpye) (X = )
0 otherwise
and
llp /’]‘F(e) (x) ) )
RS GV R A I TR
PUE)D 0 otherwise

foralle’ € ¢p(A)yandx’ € U’ For (F°, A € IFS(U°, E™),
the inverse image of (F°, A™) under (b, ¢), denoted by
(b, N, AH=(¢™ (F), ¢ (A)) is an intuitionistic
fuzzy soft set in IFS(U, E) given by
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Fot (e ) = gy (@(xD)

and

’1@“ (e )= Apipen (@) (x)

foralle € 7' (B)and x € .

Theorem 2.10: [11] Let (F, A), (G, B) € IFS(U, E) and ¢:
U-T and ¢ : E-F’ be two mappings. Then

o (FA) = (b 9)7(d, )F, A)),
s (4. @)F, A, @)F, AT if ¢ is surjective,
o (b @)(F, A)u (G, B, ¢)(F, A)uld, ¢)(G, B).

Theorem 2.11: [11] Let (F, A), (G, BYEIFS(U, E) and ¢ :
U-1 and ¢ E~E’ be two mapping and an injective
mapping, respectively.

o (F,A)=(d, @) '({(d, @)F, A)), if ¢ is also injective.
s ($. o)(F, ANG, B)) < (b, 9)F, A, )G, B).

Theorem 2.12: [11] Let (F°, A™), (G°, BY)ETFS(LT, E) and
¢ : U-U and @ :E~E’ be two mappings. Then

o (b @b, @I, A) < (7, A) and (b, @)
(b, @) F, A=) (F’, A”) if both ¢ and ¢ are
surjective.

o (b @) ', A =, @) (I, AT

o (b)) (7, A@, B =(d. @) (7, AT
(b, @7(G, B

o (b @T(F, ANG, B =(d, @) (F, AN
(b, @) (G, B).

Intuitionistic Fuzzy Soft Topological Spaces
Definition 3.1: An intuitionistic fuzzy soft topology T on
(U,E) 1s a family of intmtionistic fuzzy soft sets over (U.E)
satisfying the following properties

. bz, E €.
o If(F, A (G BET, then(F, A)n (G, B)E 1.
o TIf (F, A) € 1 for all @ € A, an index set, then

chH(F(x, AYE A

In this case the (U, E, 1) is called an intuitionistic
fuzzy soft topological space (IFSTS for short) and
each TFSS in T is known as an intuitionistic

fuzzy soft open set (IFSOS for short) in (U, E).
An intwitionistic fuzzy soft set 1s called T-closed iff
its complement 1s T-open.

Definition 3.2: Let (U, E, T) be an IFSTS topological space
and (F, A) be an IFSS in (U, E). Then the intuitionistic
fuzzy mterior and mtuitiomstic fuzzy closure of (F, A) are
defined by

int(F, A)=U {(G, A): (G, A)is an IFSOS in (U, E) and
(G, A) = (F. A)} and

cl(F, A)=n{(K, A): (K, A)isan IFSCSin (U, E) and (F, A)
- (K, A)}.

It can be also shown that cl(F, A) 1s an [FSCS and it
(F, A)1s an IFSOS in (U, E) and

o (F,A)is an IFSCS in (U, E) iff cl(F, A)=(F, A),
o (F,A)is an TFSOS in (U, B) iff int(F, A)=(F, A).

Definition 3.3: Let (U, E, ©) and (", E’, ) be
IFSTS s and let and ¢ : U= and ¢ :E-E’ be two
mappings. Then a mapping (b, @) : IFSTS(U, E,
T=IFSTS(W, B, 17) is said to be intuitionistic fuzzy
continuous iff the preimage of each IFSOS m (1", E°, ©7)
15 an IFSOS in (U E, ©).

Proposition 3.4: Let (U, E, T) be an IFSTS and (F, A),
(G, B) €IFSS m (U, E). Then the following properties hold:

o Int(F, A)c(F, A) (a’). (F, A)ccl(F, A),

s (F, A)c then int (F, A) c int (G, B), (b"). (F, A) < then
cl(F, A) c cl(G, B),

s Int(int(F, A)=it(F, A), (c’). cl(cl(F, A)=cl(F, A),

o Int((F, A)(G, B)=int(F, A)n int(G, B),

s cl((F, Au (G, B))=cl(F, Aucl(G, B).

Proof: It is clear from the previous defimitions.

Definition 3.5: Let (U, E, t) and (", E’, T°) be IFSTS s and
letand ¢ : U-U" and ¢ :E-E’ be two mappings. Then a
mapping (¢, @) : IFSTS(U, E, T=IFSTS(U’, E”, ") 1s said to
be intuitionistic fuzzy open iff the image of each TFSOS in
(U,E, 1 is an IFSOS in (1", E”, T°).

Intuitionistic Fuzzy Soft Compactness: First we present
the basic concepts:
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Definition 4.1: Tet (I E, 1) be an TFSTS. If a family
(Fa, A) of IFSOS s m (U, E, ©) satisfies the condition
u(Fa, A)=1", a€l, then it is called a fuzzy open cover of
(U, E). A fimite subfamily of a fuzzy open cover (Fa, A) of
(U, E), which also an intuitioristic fuzzy open cover of
(U, E), 1s called a finite subcover of (F, A).

Definition 4.2: T.et (U, E, ©) be an TFSTS. If a family (G,, B),
¢ €1, of TFSS s in (U, E, 1) satisfies the finite intersection
property (FIP for short) iff every finite subfamily (G . B),

1=1,2,....n of the family satisfies the condition
n -~
(G, . Bi=¢.
i=1 !

Definition 4.3: AnTFSTS (U, E, 1) is called fuzzy compact
iff every intuitionistic soft fuzzy open cover of (U, E) has
a finite subcover.

Example 4.4: Tet U= {5,s5,}, Ac Eand A ={r, ¢, g}.
Define mtuitiomstic fuzzy soft sets (Fr, A) as follows

(n EN+):

Fn(r)y= {(s,, oo+l ntl/mnt2), (s, 1/n+1,1/m+3)) (n=1.2,...),
Fnlc) ={(s,, nt1/n+2n+2/n+3), (s,,1/n,1/n+2)},
Fn(g) ={(s,, n+2/n+3, nt+1/mn+2), (s4 1/n,1/nt+2)}.

Tn this case the family © = &, £} U{(Fn, Ay n=1,2,...}
15 an IFSTS on (U, E). But the intwtiomstic fuzzy soft
openicover {(Fn, AY n=1,2,...} has no fimte subcover, 1e.,
(11, E, 1) is not intuitionistic fuzzy soft compact.

Theorem 4.5: Let (U, E, 1), (", E’, ©°) be IFSTSs and
(b, @) . TFSTS(U, E, 1)=IFSTS(U’, E’, ") a fuzzy
continuous function. If (F, A) is fuzzy compact in (U, E, 1),
thenso s (¢, @)F, Ayin (U, E’, t°).

Proof: Let {(G1, A): 1€1} be an intuitiomstic fuzzy open
cover of (¢, @)(F, A). Since (b, @) is intuitionistic fuzzy
soft contimuous, {(¢, @)7'(G,, A): 1 € [} is an intuitionistic
fuzzy soft open cover of (F, A), too. Since (F, A) 1s fuzzy
soft compact, there exists a finite subcover of {(¢, ¢)™
(G, A) i€1}, i.e., there exists {(¢, ) 7(G, A)i=1,2,... . n}
such that

(F, A) U1 (0. 977G, A)

Hence (¢, ) (F, A) = (@, 9) ( @1 (9. $)71(Gy. A

=

(0,67 (G A = @1<Gi,A>.

Therefore (¢, @)(F, A) is also compact.

Theorem 4.6: An IFSTS(U, E, 1) is fuzzy compact iff
every {(Ga, Ac):a€ T} of TFSCSs in (U, E) having the
finite intersection property (FIP for short) has a nonempty
intersection.

Proof: Obvious.

Definition 4.7:

(a) An TFSTS (U, E, 1) is
compact iff every fuzzy open cover of (U, E) has a
(U, B,
or equivalently, every fuzzy open cover contains a fimte
subcollection whose closures form a cover of (U, E).

(b)) AnTFSTS (U, E, 1) is called fuzzy nearly compact
iff every fuzzy open cover of (U, E) has a fimte

called fuzzy almost

finite subcollection whose closures cover

subcollection such that the mteriors of closures of
TFSSs in this subcollection covers (U, E).

Tt is clear that TFSTS s we have the following
implications:

Intuitionistic fuzzy soft compactness = Intuitionistic
fuzzy soft near compactness — Intuitionistic fuzzy soft
almost compactness.
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