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I. INTRODUCTION

In 1965, Prof. Zadeh[13] propagated the theory of fuzzy sets to explain the uncertainties in the
mathematical world. Prof. Chang[3] with his illuminating mind proceeded further and introduced fuzzy
topology in 1967. Many research studies on the notions of fuzzy sets and fuzzy topology continued to be
highlight for several years. Adding to these investigations, there continued a new leap with the Intuitionistic
Fuzzy Sets by Atanassov[1] to generalize the fuzzy sets. In 1997, Coker[5] built up the Intuitionistic Fuzzy
Topological spaces and paved the way for further development. In recent past Pious Missieret. al introduced a
new class of Intuitionistic Fuzzy g*Semi Closed Sets in Intuitionistic Fuzzy Topological Spaces. This paper is
an attempt to derive the theoretical applications of Intuitionistic Fuzzy g*Semi Closed Sets by way of bringing
out some new spaces and studying their characterizations.

Il. PRELIMINARIES

Definition 2.1. [1] Let X be a universal set. Let A; be an object having the following form, i.e., A; =
{(x, uﬂif(x), uﬂif(x»: x€X} is called as an intuitionistic fuzzy subset (JFS in short) A; in X. Here the
functions oyt X = [0,1] and Vgt X = [0,1] denote the degree of membership (namely uﬂif(x)) and the degree
of non-membership (namely Ucﬂif(x)) of each element x € X to the set A respectively, and 0 < uﬂ“(x) +
V() < 1 for each x € X. The set of all intuitionistic fuzzy sets in X is denoted by JFS(X). For any
tWOIFSsA;;andBy;, (A UB;)” = A NBy;©; (AiNBy)© = Ay "UB;°.

Definition2.2.[1] If A; = {( «, uﬂif(x), Uﬂif(x)):x eX} and By= {(«, uBif(X), UBif(x)): x X} be two IFS(X),
then

(a) A;SBy if and only if TS uBifand ucﬂif(x) > ugif(x) forall x € X,

(b) ‘Hif: Btf if and Only if C’qtngtf and CAifQBif!
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(€) Ai© = {(#, .,(#), 1g ()2 # €X} (complement of A),
(d) AiUBy = {{ £, Hgy; (%) Vg, (X), V(%) Avg(x)): 2 €X ]},
(€) ANBys = {{ #, hay; (%) Mgy (X), Vg(x) Vg (x)): x €X },
(f) (AUB;)© = A NB;© and (A;NBy)© = A UB;C.

(h) 0 =(x, 0, 1)(empty set) and 1 = (x, 1, 0 ) (whole set).

Definition 2.3. [3] An intuitionistic fuzzy topology (JFT in short) on X is a family of IFSsin X, satisfying the
following axioms.

1. 0,1e Tif

2. Ay By€ty for any Ay, By €Ty

3. UcAjs €Tyt for any family {c/lifi li€J} Sry.
The pair (X, 7;) is called an intuitionistic fuzzy topological space (7FTSin short) and any JFS int;; is known as
an JFopen set (JFOS in short) in X. The complement (c/lifc ) of an JIFOS Ay in an IFTS(X, t) is called an
intuitionistic fuzzy closed set(JFCS in short) in X . In this paper, JF interior is denoted by intiand JF closure
is denoted by clj;.

Definition 2.4.[3] Let (X, i5) be an IFTS and Ay = {(x, M%), vg,(#)): x€X} be an IFS in X. Then the
interior and closure of the above JFS$ are defined as follows,

(i) intg(Ay) = U {Gis | Gy isan IFOS in X and Gi;SA;s},

(iNclz(Ay) =N {Kis | Kgisan IFCS in X and A K}

Definition 2.5. An intuitionistic fuzzy seteA;; of an intuitionistic fuzzy topological space (X, z;; ) is called:
a. JFgCS [8] ifcli(Ai) <Oy whenever A0y and Oy is intuitionistic fuzzy open.
JF8gCS [9] ifscliz(Ai;) <O Whenever A0y and Oy is intuitionistic fuzzy semi open.
JFg8CS[11] ifscliz(Ai) <Oy Whenever Az Oy and Oy is intuitionistic fuzzy open.
JFg"CS [4] ifclz(Ay;) <Oy Whenever A0y and Oy is intuitionistic fuzzy g-open.
JFwCS [10] or Intuitionistic fuzzy g-closed (JFZCS in short) if cli(Aj) <O whenever A;cOy; and Oy
is intuitionistic fuzzy semi open.
f. JFgsCS [7] if scliz(Ai5) <Oy Whenever A Oy and Oy is intuitionistic fuzzy g-open
g. JFYCS [6] if sclig(Ai;) <O Whenever A0y and Oy is intuitionistic fuzzy sg-open

®© oo o

Definition 2.6. [8] An JFSA; of an JFTS(X, 1y)is called an intuitionistic fuzzy g* semi closed set (in
short 7Fg"8CS),if sclis(Ai) <Oy whenever A0y and Oy is any intuitionistic fuzzy g-open in (X, 7).

Remark 2.7.
(i) Every JFsCS is IFg*8CS [12]
(i) Every JFCS is IFYCS [11]
(iiiy  Every JFaCS is IFsCS [10]
(iv)  Every IFCS is IFsCS [11]
(v)  Every IFCS is IFaCSs [11]
(vi)  EveryIFgos is IFsg0S [12]
(vii)  EveryIFgos is IFg0S [12]

I11. THEORETICAL APPLICATIONS OF INTUITIONISTIC
FUZZY g*SEMI CLOSED SETS

Definition 3.1. An JFTS (U,ty) is called Intuitionistic fuzzy g* semi T*y,space (JFg"s T*i,space) if every
JFG sCS is IFCS in (U,ty).

Definition 3.2 An JFTS (X,t;) is called
(i) AnJFg"s T*y,space if every IFg 8CS is JFCS in (X,ty).
(i) An sIFg"s T*y,space if every IF g 8CS is IF8CS in (X,ty).
(i) An aJFg"s T*,space if every IFg*sCS is IFaCs in (X,ty).
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(iv) AnWIFg s T*y,space if every IFg"sCS is IFYCS in (X,ty).
(v) Ang"sIFg s T*,space if every IFg sCS is IFg"8CS in (X,7y).

Example 3.3.Let X = {e, f, g} and 3= {0,4;, I} where Ay= {<e, 0.7, 0.3> <f, 0.8, 0.2>}, <g,
0.75, 0.25>}. Then(X,7y;) is an IFTS and IFG sC(X, tyy) = {0, Py, 1 /P; <{<e, 0.3, 0.7>, <f, 0.2, 0.8>,
<g, 0.25, 0.75>} and IFC(X, 7i7) = {0, P;, 1 /P; <{<e, 0.3, 0.7>, <f, 0.2, 0.8>}, <g, 0.25, 0.75>}.
Thereforeevery JFg*sCS isTFCS in (X,t;). Hence(X,ty;) is IFG"8 T*y,space.

Example 3.4.Let X = {e, f, g} and 7= {0,:A;, 1} where A= {<e, 0.82, 0.18>, <f, 0.77, 0.23>}, <g,
0.69, 0.25>}. Then (X,77) is an IFTS. Now JFG sC(X, 73) = {0, Py, 1 /P; <{<e, 0.18, 0.82>, <f,
0.23, 0.77>}, <g, 0.25, 0.69>} and IFsC(X, 1) = {0, Py, 1 /P; <{<e, 0.18, 0.82>, <f, 0.23, 0.77>},
<g, 0.25, 0.69>}. Therefore,every JFg"sCS isTFCS in (X,t;;). Hence(X,ty;) is 8IF g 8 T*y,8pace.

Example 3.5.Let X = {e, f, g} and ;= {0,A;, 1} where A= {<e, 0.79, 0.2>, <f, 0.8, 0.2>}, <g,
0.9, 0.1>}. Then(X,ty) isan IFTS. Now IFg*sC(X, 7y) = {0, Py, 1 /P; <{<e, 0.2, 0.79>,<f, 0.2, 0.8>},
<g, 0.1, 0.9>} and IFaC(X, ) = {0, Ps, 1 /P; <{<e, 02, 0.79><f, 02, 08>}, <g 0.1, 09>
}. Therefore every JFg"8CS is IFaCs in (X,ty). Hence(X,ty) is aJFg" 8 T*y,space.

Example 3.6.Let X = {e, f, g} and 7;= {0,A4; 1} where A= {<e, 0.3, 0.66>, <f, 0.4, 0.6>}, <g,
0.25, 0.75>}. Then (X,77) is an JFTS. Now IFG sC(X, 1) = {0, Py, Qi 1 [Ay < Py < A;°& Qy5 <
‘Aif' ‘Alf < Qif' Qlf < c/qifc} and JTLPC(X, Tif) :{6, ‘(Pif' Qif'i /‘Alf < ?lf < c/qifc, Qlf < ‘Aif' dq’lf < Qif! Q!f <
A;“}. Thereforeevery IF g sCS isTFWCS in (X,7y). Hence(X,ty) isWIFg"s T*y,5pace.

Example 3.7.Let X = {e, f, g} and 7= {0,A;, 1} where A= {<e, 0.27, 0.69>, <f, 0.34, 0.66>}, <g,
0.2, 0.78>}. Then (X,7;7) is an IFTS. Now IFG*sC(X, 7i5) = {0,Py, Qi 1/ A < Py < A& A < Q5 <
1} and IFYC(X, 7)) ={0, Py, Qi 1 /Ay < Py < A& A° < Qi < 1} Therefore every IFg*sCS is
JFg"8CS in (X,t;5). Hence(X,ty) isg"8IFg" 8 T*y,space.

Proposition 3.8. Every aJFg*s T*y,space is 8JFg*s T*ypspace but not vice versa.

Proof: Since every IFaCS isIFsCS by Remark 2.7 (iii), we can say that every aJFg*s T*i,space is sIFG*s
T*y,Space.

Example 3.9. Let X = {e, f, g} and 7= {0,A;, 1} where Ay= {<e, 0.2, 0.79>, <f, 0.4, 0.6>}, <g,
0.2, 0.8>}. Then (X,7y7) is an IFTS. Now IFG sC(X, 7y5) = {0, Py, 1/ Ay < Py < A}, and IFsC(X, Ti)
= {0, Ps, 1/ Ay < Ps < A;} and IFaC(X, 1) = {0, 1}. Therefore every IFg*sCS is IFsCS but not
JFaCsS. Hence (X,75) isan s1Fg"s T*y,space but not aJFg*s T*y,space.

Proposition 3.10. Every 8JFg*s T*,,space is g*8JFg*s T*1,,space but not vice versa.

Proof: Since every JFsCS is JFg*sCS by Remark 2.7 (i), we can say that every sJFg*s T*y,space is
g 8IFg* s T*space.

Example 3.11. Let X = {e, f, g} and t;= {0,-A;, 1} where A= {<e, 0.2, 0.79>, <f, 0.4, 0.6>}, <g,
0.2, 0.8>}. Then(X,7;) is an IFTS. Now IFG sC(X, 73) = {0, Py, Qi 1 | Ay < Py < A& A < Q5 <
1}9F g sC(X, 75) = {0, Py, Qis, 1 1 Ay < Py < A& A < Qy < 1} andIFsC(X, 73) = {0, Py, 1/ A <
Py < A }. Therefore every IFg*sCS is 7Fg*sCS but not IFsCS. Hence (X,7y) is an g*8IFg" sT*y,space
but not sJFg*s T*y,space.

Proposition 3.12. Every IFg*s T*,,,space is 8JFg*s T*y,Space but not vice versa.

Proof: Since every JFCS is IFsCS by Remark 2.7 (iv), we can say every JFg*s T*,space is sIFg*s
T*1,Space.
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Example 3.13.Let X = {p, g, »} and 7;= {0,A;;, 1} where Ay= {<p, 0.2, 0.8>, <g, 0.27, 0.73>}, <7,
0.19, 0.81>}. Then(X,yy) is an IFTS. Now IFG sC(X, i) = {0, Py, 1 1Ay < Py < Ay} andIFsC( X, 7y7)
={0, P, 1 IA; < P; < A;}. But IFC(X, 747)={0, A;, 1}. Therefore(X,zy;) is s8IFg s T*y,space but not
JF g8 T*space.

Proposition 3.14. Every IFg"s T*,,,space is aJFg*s T*y,space but not vice versa.

Proof: Since every JFCS is JFaCS by Remark 2.7 (v), we can say every JFg'sT*j,space is
aJFg*sT*,space.

Example 3.15.Let X = {#, m, n} and t;= {0,A;;, 1} where A= {<¥, 0.76, 0.24>, <m, 0.77, 0.23>},
<n, 0.9, 0.1>}. Then(X,7y) is an IFTS. Now, IFG sC(X, 75) = {0, Py, 1 /0 < P; < A} andIFaC (X, 7y7)
={0, Ps, 1 /0 < P; < A;°}. ButIFe(X, 7;y)={0, A;, 1}. Therefore (X,7;5) is aJFg*s T*i.space but not
JF G*8T*ypspace.

Proposition 3.16. Every IFg*sT*,space is WIFg* sT*,space but not vice versa.

Proof: Since every JFCS is JFYCS by Remark 2.7 (ii), we can say every JFg*s T*y,space is WIFgG s
T*y,Space.

Example 3.17.Let X = {r,s,t} and 7 /= {0,441} where Az={<r, 0.27, 0.69>, <s, 0.34, 0.66>},
<t, 0.2, 0.78>}. Then(X,7y7) is an IFTS. Now IFZG*sC(X, 1y) = {0, Py, Qip, 1 1 Ay < Ps < A& A€ <
Qi <1}, IFYC(X, 75) ={0, Py, Qi T /A < Py < A& A° < Q5 <1} But  IFC(X, 737)={0, A;",
1}. Hence(X,ty) is WIFG*s T*yspace but not IFZ*s T*yspace.

The diagram below depicts the interrelationship of JFg*s T*y,space with some of other intuitionistic fuzzy
T*,,5paces discussed above.

A~k +*
8IFG*sT ., SPace

am

aJFg*sT* space

g 8IFg sT* space P

1/2

S
WIFG'sT* space

Figure 3.3
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