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INTRODUCTION: The concept of a fuzzy subset was introduced and
studied by L.A.Zadeh [16] in the year 1965. The subsequent research
activities in this area and related areas have found applications in
many branches of science and engineering. The following papers
have motivated us to work on this paper. C.L.Chang [5] introduced
and studied fuzzy topological spaces in 1968 as a generalization of
topological spaces. Benchalli.S.S, R.S.Wali and Basavaraj
M.Ittanagi[3] introduced the fuzzy rw-closed sets and fuzzy rw-open
sets in fuzzy topological spaces. Many researchers like R.H.Warren
[15], S.R.Malghan and S.S.Benchalli [10] and many others have
contributed to the development of fuzzy topological spaces.
VMurugan, UKaruppiah and M.Marudai [11, 12] have introduced
the multi fuzzy rw-closed and multi fuzzy rw-open sets in multi fuzzy
topological spaces. We introduce the concept of multi intuitionistic
fuzzy rw-closed and multi intuitionistic fuzzy rw-open sets in multi
fuzzy topological spaces and established someresults.

1.PRELIMINARIES:
1.1 Definition[16]: Let X be a non-empty set. A fuzzy subset A of X is
afunctionA:X->[0,1].

1.2 Definition[14]: A multi fuzzy subset A of a set X is defined as an
object of the form A = { x, A (x), A,(x), A,(x), ..., A (x) /xX}, where A,
X[0,1] foralli.Iltisdenotedas A= A, A, A, ..., A,.
1.3 Definition: Let Xbe aset and be a family of multi fuzzy subsets of
X. The family is called a multi fuzzy topology on X if and only if
satisfies the following axioms

Mo,1€3,
(i) If{Asiel} = 3, then s €3,
(iii) IfA, A, A,.....Ane 3, then®

The pair (X, J) is called a multi fuzzy topological space. The members
of 3 are called multi fuzzy open sets in X. A multi fuzzy set A in X is
said to be multi fuzzy closed set in X if and only if A® is a multi fuzzy
opensetinX.

1.4 Definition: Let (X, J) be a multi fuzzy topological space. A multi
fuzzy set A of X is called multi fuzzy regular w-clsoed ( briefly, multi
fuzzy rw-closed ) if mfcl(A) — U whenever A ¢ U and U is multi fuzzy
regular semiopen in multi fuzzy topological space X.

1.5 Definition: A multi fuzzy set A of a multi fuzzy topological space
Xis called a multi fuzzy regular w-open (briefly, multi fuzzy rw-open)
set if its complement A® is a multi fuzzy rw-closed set in multi fuzzy
topological space X.

In this paper, we study some of the properties of multi intuitionistic fuzzy rw-closed and multi intuitionistic fuzzy rw-open
sets inmultiintuitionistic fuzzy topological spaces and prove someresults on these.

1.6 Definition: An intuitionistic fuzzy subset (IFS) A of a set X is
defined as an object of the form A = { (x, p,(x), v,(x)) /x€X}, where
W, :X—[0,1] and v,: X — [0, 1] define the degree of membership and
the degree of non-membership of the elementxin X respectively and
foreveryxinXsatisfying0< p,(x) +v,(x)<1.

1.7 Example: Let X = { a, b, ¢ } be a set. Then A = {(a, 0.52,0.34 ), (b,
0.14,0.71),(c,0.25,0.34) }isanintuitionistic fuzzy subset of X.

1.8 Definition: A multi intuitionistic fuzzy subset( MIFS ) A of a set X
is defined as an object of the form A = { (x, p1,(x), v,(x) ) / xeX }, where
() = (14, (%), LX), o0 1,,(%) ), i : X —[0, 1] foralliand v, (x) = (v, (x),
V() v Vu(x) ), v, 0 X —[0, 1] for all i, define the degree of
membership and the degree of non-membership of the element xin X
respectively and for everyx in X satisfying 0 <, (x) + v, (x) <1 forall L.

1.9 Definition: Let A and B be any two multi intuitionistic fuzzy
subsets of aset X. We define the following relations and operations:

(i) AcBifand onlyifp,(x) < p,(x) and v,(x) > v,(x), forall xin X.
(ii) A=Bifand onlyif p,(x) = p,(x) and v,(x) = v,(x), forall x in X.
(iii) A" ={ (x,v,(x), p,(x)) /xeX}.

(iv) ANB = {(x, min{ p,(x), 1, (x) } max{ v,(x), vy(x) } )/ xeX}.

(v) AUB = {(x, max { (%), p,(x) } min{ v,(x), v,(x) } ) / xeX }.

1.10 Definition: Let X be a set and J be a family of multiintuitionistic
fuzzy subsets of X. The family J is called a multi intuitionistic fuzzy
topology on X if and only if J satisfies the following axioms (i) 0, 1,
€3, (i) If{Aisiel} = I, theny4 €3, (iii) IfA, A, A,...... A, € T, then
EA,E 3. The pair (X, J) is called a multi intuitionistic fuzzy topological
space. The members of 3 are called multi intuitionistic fuzzy open
sets in X. A multi intuitionistic fuzzy set A in X is said to be multi
intuitionistic fuzzy closed set in X if and only if A® is a multi
intuitionistic fuzzy opensetinX.

1.11 Definition: Let (X, J) be a multi intuitionistic fuzzy topological
space and A be a multi intuitionistic fuzzy set in X. Then "{ B:B’€J
and B D A } is called multi intuitionistic fuzzy closure of A and is
denoted by mifcl (A).

1.12 Theorem: Let A and B be two multi intuitionistic fuzzy sets in
multi intuitionistic fuzzy topological space (X, J). Then the following
results are true, (i) mifcl(A) is a multi intuitionistic fuzzy closed set in
X,

(ii) mifcl(A) is the least multi intuitionistic fuzzy closed set
containingA,
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(iii) A is amultiintuitionistic fuzzy closed ifand only if A = mifcl(A),
(iv) mifcl(0y) = 0y, 0, is the empty multiintuitionistic fuzzy set,

(v) mifcl( mifcl(A) ) = mifcl(A),

(vi) mifcl(A) U mifcl (B) = mifcl(A U B),

(vii) mifcl(A) N mifcl (B) o mifcl(A N B),

1.13 Definition: Let (X, J3) be a multi intuitionistic fuzzy topological
space and A be a multi intuitionistic fuzzy set in X. Then U{ B:BeJ
and B ¢ A } is called multi intuitionistic fuzzy interior of A and is
denoted by mifint(A).

1.14 Theorem: Let (X, J) be a multi intuitionistic fuzzy topological
space, A and B be two multi intuitionistic fuzzy sets in X. The
followingresults hold,

(i) mifint(A) is an multiintuitionistic fuzzy open setin X,

(ii) mifint(A) is the largest multi intuitionistic fuzzy open set in X
whichisless thanorequalto A,

(iii) A is a multi intuitionistic fuzzy open set if and only if A =
mifint(A),

(iv) Ac Bimplies mifint(A)  mifint(B),

(v) mifint( mifint(A) ) = A,

(vi) mifint(A) N mifint(B) = mifint(A N B),

(vii) mifint(A) U mifint(B) € mifint(A U B),

(viii) mifint(Ac) = (mifcl(A) ),

(ix) mifcl(Ac) = (mifint(A) ).

1.15 Definition: Let (X, J) be a multi intuitionistic fuzzy topological
space and A be multiintuitionistic fuzzysetin X. Then Ais said to be

(i) multi intuitionistic fuzzy semiopen if and only if there exists a
multiintuitionistic fuzzy open set Vin X such that V< A c mifel(V),

(ii) multi intuitionistic fuzzy semiclosed if and only if there exists a
multiintuitionistic fuzzy closed set Vin X such that mifint(V)c AcV,

(iii) multi intuitionistic fuzzy regular open set of X if mifint( mifcl(A))
=A,

(iv) multi intuitionistic fuzzy regular closed set of X if mifcl(
mifint(A))=A,

(v) multi intuitionistic fuzzy regular semiopen set of X if there exists a

multi intuitionistic fuzzy regular open set Vin X such that Vc A ¢
mifcl(V).

We denote the class of multi intuitionistic fuzzy regular semiopen
sets in multi intuitionistic fuzzy topological space X by MIFRSO(X).

(vi) multi intuitionistic fuzzy generalized closed (mifg-closed) if
mifcl(A) € Vwhenever A  Vand Vis multi intuitionistic fuzzy open
set and A is multi intuitionistic fuzzy generalized open set if A" is
multiintuitionistic fuzzy generalized closed,

(vii) multi intuitionistic fuzzy rg-closed if mifcl(A) = V whenever A
Vand Vis multiintuitionistic fuzzyregular opensetinX,

(viii) multi intuitionistic fuzzy rg-open if its complement Ac is multi
intuitionistic fuzzyrg-closed setinX,

(ix) multiintuitionistic fuzzy w-closed if mifcl(A) c Vwhenever AcV
and Vis multiintuitionistic fuzzy semiopensetinX,

(x) multi intuitionistic fuzzy w-open if its complement A° is multi
intuitionistic fuzzy w-closed setin X,

(xi) multi intuitionistic fuzzy gpr-closed if mifpcl(A) = V whenever A
c Vand Vis multiintuitionistic fuzzyregular opensetin X,
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(xii) multi intuitionistic fuzzy gpr-open if its complement A" is multi
intuitionistic fuzzy gpr-closed setin X.

1.16 Theorem: The following are equivalent:

(i) Ais amultiintuitionistic fuzzy semiclosed set,
(ii) A” is amulti intuitionistic fuzzy semiopen set,
(iii) mifint( mifcl(A) ) c A,

(iv) mifel( mifint(A°)) D A.

1.17 Theorem: Any union of multi intuitionistic fuzzy semiopen sets
is a multi intuitionistic fuzzy semiopen set and any intersection of
multi intuitionistic fuzzy semiclosed sets is a multi intuitionistic
fuzzy semiclosed.

1.18 Remark: (i) Every multi intuitionistic fuzzy open set is a multi
intuitionistic fuzzy semiopen but not conversely.

(ii) Every multi intuitionistic fuzzy closed set is an multiintuitionistic
fuzzy semi-closed set but not conversely.

(iii) The closure of a multi intuitionistic fuzzy open set is multi
intuitionistic fuzzy semiopen set.

(iv) The interior of a multi intuitionistic fuzzy closed set is multi
intuitionistic fuzzy semi-closed set.

1.19 Theorem: A multi intuitionistic fuzzy set A of a multi
intuitionistic fuzzy topological space X is a multi intuitionistic fuzzy
regular open if and only if A® is multi intuitionistic fuzzy regular
closed set.

1.20 Remark: (i) Every multi intuitionistic fuzzy regular open set is a
multi intuitionistic fuzzy open set but not conversely. (i) Every multi
intuitionistic fuzzy regular closed set is a multi intuitionistic fuzzy
closed setbut not conversely.

1.21 Theorem: (i) The closure of a multi intuitionistic fuzzy open set
is amultiintuitionistic fuzzy regular closed. (ii) The interior of a multi
intuitionistic fuzzy closed set is a multi intuitionistic fuzzy regular

openset.

1.22 Theorem: (i) Every multi intuitionistic fuzzy regular semiopen
setisamultiintuitionistic fuzzy semiopen set but not conversely.

(ii) Every multi intuitionistic fuzzy regular closed set is a multi
intuitionistic fuzzyregular semiopen set but not conversely.

(iii) Every multi intuitionistic fuzzy regular open set is a multi
intuitionistic fuzzyregular semiopen set but not conversely.

1.23 Theorem: Let (X, 3) be a multi intuitionistic fuzzy topological
space and A be multi intuitionistic fuzzy set in X. Then the following
conditions are equivalent:

(i) Ais multiintuitionistic fuzzy regular semiopen,

(ii) A is both multi intuitionistic fuzzy semiopen and multi
intuitionistic fuzzy semi-closed,

(iii) A*is multi intuitionistic fuzzy regular semiopen in X.

1.24 Definition: A multi intuitionistic fuzzy set A of a multi
intuitionistic fuzzy topological space (X, J) s called:

(i) multi intuitionistic fuzzy g-closed if mifcl (A) € V whenever AV
and Vis multiintuitionistic fuzzy opensetinX,

(ii) multi intuitionistic fuzzy g-open if its complement A° is multi
intuitionistic fuzzy g-closed setinX,

(iii) multi intuitionistic fuzzy rg-closed if mifcl(A) = V whenever A
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Vand Vis multiintuitionistic fuzzy regular open setin X,

(iv) multi intuitionistic fuzzy rg-open if its complement A° is multi
intuitionistic fuzzyrg-closed setinX,

(v) multi intuitionistic fuzzy w-closed if mifcl(A)  Vwhenever Ac V
and Vis multiintuitionistic fuzzy semiopensetinX,

(vi) multi intuitionistic fuzzy w-open if its complement A®is multi
intuitionistic fuzzy w-closed setin X,

(vii) multi intuitionistic fuzzy gpr-closed if mifpcl(A) € Vwhenever A
< Vand Vis multiintuitionistic fuzzyregular opensetinX,

(viii) multi intuitionistic fuzzy gpr-open if its complement A° is multi
intuitionistic fuzzy gpr-closed setin X.

1.25 Definition: Let (X, J) be a multi intuitionistic fuzzy topological
space. A multi intuitionistic fuzzy set A of X is called multi
intuitionistic fuzzy regular w-closed (briefly, mifrw-closed) if
mifcl(A) < U whenever A ¢ U and U is multi intuitionistic fuzzy
regular semiopen in multiintuitionistic fuzzy topological space X.

1.26 NOTE: We denote the family of all multi intuitionistic fuzzy
regular w-closed sets in multi intuitionistic fuzzy topological space X
by MIFRWC(X).

1.27 Definition: A multi intuitionistic fuzzy set A of a multi
intuitionistic fuzzy topological space X is called a multi intuitionistic
fuzzy regular w-open (briefly, mifrw-open) set if its complement A“ s
amulti intuitionistic fuzzy rw-closed set in multi intuitionistic fuzzy
topological space X.

1.28 NOTE: We denote the family of all multi intuitionistic fuzzy rw-
open sets in multi intuitionistic fuzzy topological space X by
MIFRWO(X).

2.SOME THEOREMS:

2.1 Theorem: Every multi intuitionistic fuzzy closed set is a multi
intuitionistic fuzzy rw-closed set in multi intuitionistic fuzzy
topological space X.

Proof: Let A be a multi intuitionistic fuzzy closed set in multi
intuitionistic fuzzy topological space X. Let B be a multi intuitionistic
fuzzy regular semiopen set in X such that A < B. Since A is multi
intuitionistic fuzzy closed, mifcl(A) = A. Therefore mifcl(A) = A  B.
Hence A is a multi intuitionistic fuzzy rw-closed in multi
intuitionistic fuzzy topological space X.

2.2 Remark: The converse of the above Theorem 2.1 need not be true
ingeneral.

Proof: Consider the example, let X = { 1, 2, 3 }. Define a multi
intuitionistic fuzzy set AinXbyA={<1,(1,1,1),(0,0,0)>,<2,(0,0,0
),(1,1,1)>,<3,(0,0,0), (1,1,1)>}.Let3={0,1,A}. Then(X,J)isa
multi intuitionistic fuzzy topological space. Define a multi
intuitionistic fuzzy set BinXbyB={<1,(0,0,0), (1,1,1)>,<2,(1,1,1
),(0,0,0)>,<3,(0,0,0),(1,1,1)>}. Then B is a multi intuitionistic
fuzzy rw-closed set butitis not amulti intuitionistic fuzzy closed set
inmultiintuitionistic fuzzy topological space X.

2.3 Remark: Multi intuitionistic fuzzy generalized closed sets and
multiintuitionistic fuzzy rw-closed sets areindependent.

Proof: Consider the example, let X = { 1, 2, 3, 4 } and the multi
intuitionistic fuzzy sets A, B, Cbe definedas A={<1,(1,1,1),(0,0,0)
5,<2,(0,0,0),(1,1,1)>, <3,(0,0,0),(1,1,1)>,<4,(0,0,0),(1,1,1)>},
B={<1,(0,0,0),(1,1,1)><2,(11,1),(0,0,0)><3,(0,0,0),(1,1,1)
>,<4,(0,0,0),(1,1,1)>}andC={<1,(1,1,1),(0,0,0)>,<2,(1,1,1),(
0,0,0)>,<3,(0,0,0),(1,1,1)>,<4,(0,0,0),(1,1,1)>}. Consider I ={
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0, 1, A, B, C }. Then (X, J) is a multi intuitionistic fuzzy topological
space. In this multi intuitionistic fuzzy topological space X, the multi
intuitionistic fuzzy set Dis definedbyD ={<1,(0,0,0),(1,1,1)>,<2,(
0,0,0),(1,1,1)>,<3,(1,1,1),(0,0,0)>,<4,(0,0,0),(1,1,1)>}. Then
D is a multi intuitionistic fuzzy generalized closed set in multi
intuitionistic fuzzy topological space X. In this multi intuitionistic
fuzzy topological space, the multi intuitionistic fuzzy set E is defined
byE={<1(1,1,1),(0,0,0)>,<2,(0,0,0), (1,1,1)>,<3,(1,1,1),(0,0,
0)>,<4,(0,0,0),(1,1,1)>}. Then E is a multi intuitionistic fuzzy
regular semiopen set containing D, but E does not contain mifcl(D)
which is CC. Therefore E is not a multi intuitionistic fuzzy rw-clsoed
setin multiintuitionistic fuzzy topological space X.

Consider the another example, let X = I = [0, 1]. Define a multi
intuitionistic fuzzy set D in X by p,(x) = (0.5, 0.5, 0.5 ) if x = 2/3 and
1,(x) =(0,0,0) otherwise; y,(x) = (0.5,0.5,0.5 ) ifx=2/3 and y,(x) = ( 1,
1,1) otherwise. Let 3 ={ 0, 1,, D }. Then (X, 3J) is a multi intuitionistic
fuzzy topological space. Let A be multi intuitionistic fuzzy set by
HA(x) =(0.3,0.3,0.3) ifx =2/3 and p,(x) = (0, 0, 0 ) otherwise; y,(x) = (
0.3,0.3,0.3)ifx=2/3 and y,(x) = (1, 1,1 ) otherwise. Then A is a multi
intuitionistic fuzzy rw-closed set in multi intuitionistic fuzzy
topological space X. Now mifcl (A) = D“ and D is a multi intuitionistic
fuzzy open set containing A but D does not contain mifcl (A) which is
D°. Therefore A is not a multi intuitionistic fuzzy generalized closed.

2.4 Remark: Multi intuitionistic fuzzy rw-closed sets and multi
intuitionistic fuzzy semi-closed sets are independent.

Proof: Consider the example, let X = { 1, 2, 3 }. Define a multi
intuitionistic fuzzy set AinXbyA={<1,(1,1,1),(0,0,0)>,<2,(0,0,0
),(1,1,1)>,<3,(0,0,0), (1,1,1)>}.Let 3 ={0,, 1,, A }.Then the multi
intuitionistic fuzzy set A is a multi intuitionistic fuzzy rw-closed but
it is not a multi intuitionistic fuzzy semi-closed set in multi
intuitionistic fuzzy topological space X.

Consider the another example, let X = { 1, 2, 3, 4 } and the multi
intuitionistic fuzzy sets A, B, Cbe definedas A={<1,(1,1,1),(0,0,0) >,
<2,(0,0,0),(1,1,1)>,<3,(0,0,0),(1,1,1)>,<4,(0,0,0),(1,1,1)>},B=
{<1,(0,0,0),(1,1,1)>,<2,(1,1,1),(0,0,0)>,<3,(0,0,0),(1,1,1)>,<4,
(0,0,0),(1,1,1)>}and C={<1,(1,1,1),(0,0,0)>,<2,(1,1,1),(0,0,0)
>,<3,(0,0,0),(1,1,1)>, <4,(0,0,0),(1,1,1)>}. Consider 3={0,, 1, A,
B, C}. The multiintuitionistic fuzzy set Sis defined by S={<1,(1,1,1),
(0,0,0)>,<2, (0,0,0),(1,1,1)>,<3,(1,1,1),(0,0,0) >, <4, (0,0,0),(1, 1,1
) > }. Then S is a multi intuitionistic fuzzy semi-closed in multi
intuitionistic fuzzy topological space X. S is also multi intuitionistic
fuzzy regular semiopen set containing S which is does not contain
mifcl(S)=Bc={<1,(1,1,1),(0,0,0)>,<2,(0,0,0),(1,1,1)>,<3,(1,1,1
),(0,0,0)><4,(1,1,1),(0,0,0) > }. Therefore S is not a multi
intuitionistic fuzzy rw-closed set in multi intuitionistic fuzzy
topological space X.

2.5 Theorem: Every multi intuitionistic fuzzy w-closed set is multi
intuitionistic fuzzy rw-closed.

Proof: The proof follows from the Definition multi intuitionistic
fuzzy rw-closed and the fact that every multi intuitionistic fuzzy
regular semiopen set is multiintuitionistic fuzzy semi open.

2.6 Remark: The converse of the above Theorem 2.5 need not be true.

Proof: Consider the example,let X={ 1,2 }and I ={0,, 1, A } beamulti
intuitionistic fuzzy topology on X, where A ={ < 1, (0.7,0.7,0.7 ), (0.2,
0.2, 0.2) >, < 2, (0.6, 0.6, 0.6), (0.3, 0.3, 0.3) > }. Then the multi
intuitionistic fuzzy set B = { < 1, (0.7, 0.7, 0.7), (0.2, 0.2, 0.2) >, < 2, (0.8,
0.8,0.8),(0.1,0.1,0.1) >} is multi intuitionistic fuzzy rw-closed but it is
not multiintuitionistic fuzzy w-closed.

2.7 Theorem: Every multi intuitionistic fuzzy rw-closed set is multi
intuitionistic fuzzyrg-closed.

Proof: The proof follows from the Definition multi intuitionistic
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fuzzy rw-closed and the fact that every multi intuitionistic fuzzy
regular open set is multiintuitionistic fuzzyregular semiopen.

2.8 Remark: The converse of above Theorem 2.7 need notbe true.

Proof: Consider the example, let X = { 1, 2, 3, 4 } and multi
intuitionistic fuzzy sets A, B, C, D defined as follows A = { <1, (0.9, 0.9,
0.9),(0.1,0.1,0.1)>,<2,(0,0,0),(1,1,1)>,<3,(0,0,0),(L 1, 1) >, <4, (0,0,
0),(1.1,1)>},B={<1.(0,0,0),(1,1,1) >,<2,(0.8,0.8,0.8),(0.1,0.1,0.1
)>,<3,(0,0,0),(1,1,1) >, <4, (0,0,0), (1,1,1) >}, C = {< 1, (0.9,0.9,0.9),
(0.1,0.1,0.1) >, < 2,(0.8,0.8,0.8), (0.1,0.1,0.1) >, < 3,(0,0,0), (1, 1,1) >, <
4,(0,0,0),(1,1,1)>},D={<1,(0.9,0.9,0.9),(0.1,0.1,0.1) >, <2, (0.8,0.8,
0.8),(0.1,0.1,0.1) >, <3,(0.7,0.7,0.7), (0.2,0.2,0.2) >, <4,(0,0,0),( 1,1, 1
)>}3={1,,0,,A,B,C,D}beamultiintuitionistic fuzzy topology on X.
Then the multiintuitionistic fuzzy set E={<1,(0,0,0),(1,1,1)>,<2,(
0,0,0),(1,1,1)>,<3,(0.7,0.7,0.7), (0.2,0.2,0.2) >, <4, (0,0,0),(1,1,1) >
}is multiintuitionistic fuzzy rg-closed but it is not multiintuitionistic
fuzzyrw-closed.

2.9 Theorem: Every multi intuitionistic fuzzy rw-closed set is multi
intuitionistic fuzzy gpr-closed.

Proof: Let A be a multi intuitionistic fuzzy rw closed set in multi
intuitionistic fuzzy topological space (X, J). Let A < O, where O is
multi intuitionistic fuzzy regular open in X. Since every multi
intuitionistic fuzzy regular open set is multi intuitionistic fuzzy
regular semi open and A is multi intuitionistic fuzzy rw-closed set, we
have mifcl (A) < O. Since every multi intuitionistic fuzzy closed set is
multi intuitionistic fuzzy pre closed, mifpcl (A) < mifcl (A). Hence
mifpcl(A) O which implies that A is multi intuitionistic fuzzy gpr-
closed.

2.10 Remark: The converse of above Theorem 2.9 need not be true.

Proof: Consider the example, let X = { 1, 2, 3, 4, 5 } and multi
intuitionistic fuzzy sets A, B, C defined as follows A={<1,(0.9,0.9,0.9
%,(0.1,0.1,0.1) >, <2,(0.8,0.8,0.8), (0.1,0.1,0.1) >,<3,(0,0,0), (1,1,1)
>,<4,(0,0,0),(1,1,1)>,<5,(0,0,0),(1,1,1)> },B={<1,(0,0,0),(1,1,1)
>,<2,(0,0,0),(1,1,1)>,<3,(0.8,0.8,0.8),(0.1,0.1,0.1 ) >, < 4,(0.7,0.7,
0.7),(0.2,0.2,0.2)>,<5,(0,0,0),(1,1,1)>},C={<1,(0.9,0.9,0.9), (0.1,
0.1,0.1)>,<2,(0.8,0.8,0.8),(0.1,0.1,0.1) >,< 3,(0.8,0.8,0.8), (0.1, 0.1,
0.1)>,<4,(0.7,0.7,0.7),(0.2,0.2,0.2) >,<5,(0,0,0),(1,1,1) > J. Let I =
{1X,0X, A, B, C } be amultiintuitionistic fuzzy topology on X. Then the
multi intuitionistic fuzzy set D = { < 1,(0.9,0.9,0.9), (0.1,0.1,0.1) >, < 2,
(0,0,0),(1,1,1)>,<3,(0,0,0),(1,1,1) >,<4,(0,0,0),(1,1,1) >,<5,( 0,0,
0),(1,1,1) > }is multi intuitionistic fuzzy gpr-closed but it is not multi
intuitionistic fuzzy rw-closed.

2.11 Theorem: If A is a multi intuitionistic fuzzy regular open and
multi intuitionistic fuzzy rg-closed in multi intuitionistic fuzzy
topological space (X, 3), then A is multi intuitionistic fuzzy rw-
closedinX.

Proof: Let A be a multi intuitionistic fuzzy regular open and multi
intuitionistic fuzzy rg-closed in X. We prove that A is a multi
intuitionistic fuzzy rw-closed in X. Let U be any multi intuitionistic
fuzzy regular semi open set in X such that A  U. Since A is multi
intuitionistic fuzzy regular open and multi intuitionistic fuzzy rg-
closed, we have mifcl(A) € A. Then mifcl(A) c A  U. Hence A is multi
intuitionistic fuzzyrw-closed inX.

2.12 Theorem: If A and B are multi intuitionistic fuzzy rw-closed sets
inmulti intuitionistic fuzzy topological space X, then union of A and
B is multi intuitionistic fuzzy rw-closed set in multi intuitionistic
fuzzy topological space X.

Proof: Let C be a multi intuitionistic fuzzy regular semiopen set in
multi intuitionistic fuzzy topological space X such that AUB < C.
Now A c Cand B c C. Since A and B are multi intuitionistic fuzzy rw-
closed sets in multi intuitionistic fuzzy topological space X, mifcl(A)
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c C and mifcl(B) ¢ C. Therefore (mifcl(A) U mifcl(B) ) < C. But
mifcl(A) U mifcl(B) = mifcl(AU B). Thus mifcl(Au B) < C. Hence AUB
is a multi intuitionistic fuzzy rw-closed set in multi intuitionistic
fuzzytopological space X.

2.13 Theorem: If A and B are multi intuitionistic fuzzy rw-closed sets
in multi intuitionistic fuzzy topological space X, then the intersec-
tion of A and B need not be a multi intuitionistic fuzzy rw-closed set
in multiintuitionistic fuzzy topological space X.

Proof: Consider the example, let X = { 1, 2, 3, 4 } and the multi
intuitionistic fuzzy sets A, B, Cbe definedas A={<1,(1,1,1),(0,0,0)
,<2,(0,0,0),(1,1,1)>, <3.(0,0,0),(1,1,1)>,<4,(0,0,0),(1,1,1)>},
B={<1,(0,0,0),(1L1,1)>, <2,(1,1,1),(0,0,0)>,<3,(0,0,0),(1,1,1)
>,<4,(0,0,0),(1,1,1)>}andC={<1,(1,1,1),(0,0,0)>,<2,(1,1,1),(
0,0,0)>,<3,(0,0,0),(1,1,1)>, <4,(0,0,0),(1,1,1)>}.Consider I ={
0, 1, A, B, C }. Then (X, 3) is a multi intuitionistic fuzzy topological
space. In this multi intuitionistic fuzzy topological space X, the multi
intuitionistic fuzzy sets K and L are defined by K={< 1, (0, 0,0), (1, 1,1)
>,<2,(0,0,0),(1,1,1)>,<3,(1,1,1),(0,0,0)>,<4,(1,1,1),(0,0,0)> },
L={<1,(1,1,1),(0,0,0)>,<2,(1,1,1),(0,0,0)>,<3,(1,1,1),(0,0,0) >, <
4,(0,0,0),(1,1,1) > }. Then K and L are the multi intuitionistic fuzzy
rw-closed sets in multi intuitionistic fuzzy topological space X. Let D
=KNL.ThenD={<1,(0,0,0),(1,1,1)>,<2,(0,0,0),(1,1,1) > < 3,(1,1,
1),(0,0,0) >, <4,(0,0,0),(1,1,1) > }. Then D = K N L is not a multi
intuitionistic fuzzy rw-closed set in multi intuitionistic fuzzy
topological space X.

2.14 Theorem: If a multi intuitionistic fuzzy subset A of multi
intuitionistic fuzzy topological space X is both multi intuitionistic
fuzzyregular open and multi intuitionistic fuzzy rw-closed, then A is
amulti intuitionistic fuzzy regular closed set in multi intuitionistic
fuzzytopological space X.

Proof: Suppose a multi intuitionistic fuzzy subset A of multi
intuitionistic fuzzy topological space X is both multi intuitionistic
fuzzy regular open and multi intuitionistic fuzzy rw-closed. As every
multi intuitionistic fuzzy regular open set is a multi intuitionistic
fuzzy regular semiopen set and A — A, we have mifcl(A) c A. Also A ¢
mifcl(A). Therefore mifcl(A) = A. That is A is a multi intuitionistic
fuzzy closed. Since A is a multi intuitionistic fuzzy regular open,
mifint(A) = A. Now mifcl(mifint(A)) = mifcl(A) = A. Therefore A is a
multi intuitionistic fuzzy regular closed set in multi intuitionistic
fuzzytopological space X.

2.15 Theorem: If a multi intuitionistic fuzzy subset A of a multi
intuitionistic fuzzy topological space X is both multi intuitionistic
fuzzyregular semiopen and multi intuitionistic fuzzy rw-closed, then
Ais amulti intuitionistic fuzzy closed set in multi intuitionistic fuzzy
topological space X.

Proof: Suppose a multi intuitionistic fuzzy subset A of a multi
intuitionistic fuzzy topological space X is both multi intuitionistic
fuzzy regular semiopen and multiintuitionistic fuzzy rw-closed. Now
A c A, we have mifcl(A) c A. Also A < mifcl(A). Therefore mifcl(A) = A
and hence A is a multi intuitionistic fuzzy closed set in multi
intuitionistic fuzzy topological space X.

2.16 Corollary: If A is an multi intuitionistic fuzzy regular semi open
and multi intuitionistic fuzzy rw-closed in multi intuitionistic fuzzy
topological space (X, 3). Suppose that F is multi intuitionistic fuzzy
closedin X then ANF is multi intuitionistic fuzzy rw-closed inX.

Proof: Suppose A is both multi intuitionistic fuzzy regular semi open
and multi intuitionistic fuzzy rw-closed set in X and F is multi
intuitionistic fuzzy closed in X. By Theorem 2.15, A is multi
intuitionistic fuzzy closed in X. So A N F is multi intuitionistic fuzzy
closed inX. Hence A N F is multiintuitionistic fuzzyrw-closed in X.
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CONCLUSION

The study of intuitionistic fuzzy sets, throws more light on the
inprecise, uncertain and vague concepts. In real life situations many
of the problems are dominated by these concepts. Hence ti is
necessary to introduced fuzzy concepts in topology also. The class of
fuzzy topological sets and functions redefine the structure of
topological spaces which are more approximate to the problems
concerned with real life situations. Many of the systems are now
designed using the concept of fuzzy sets. In this respect the concepts
introduced in this thesis are more useful to practical applications
and designing smart and soft systems.
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