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Abstract: This paper aims at the study of a new class of intuitionistic fuzzy topological set,
namely, intuitionistic fuzzy generalized hash pre-closed (briefly, IfggC) set in intuitionistic

fuzzy topological spaces (briefly, I(TS). The theorems and various properties are discussed

with suitable examples.
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1. INTRODUCTION

L.A. Zadeh [22] introduced fuzzy sets to value every member of a set in mathematics in 1965.
C.L. Chang [6] introduced fuzzy topological spaces in 1967. Further, K. Atanassov [2]
introduced intuitionistic fuzzy sets by adding the notion of non-membership into fuzzy sets in
1983. D. Coker [8] introduced intuitionistic fuzzy topological spaces in 1997. From then on,
many research works focused on the generalization of the concepts of intuitionistic fuzzy
topological spaces. Extending further, we introduce intuitionistic fuzzy generalized hash pre-
closed (briefly, IfggC) set with its characterization and properties with suitable examples.

2. PRELIMINARIES

Definition 2.1 [2] Let X be a universal set and let A be an intuitionistic fuzzy (briefly, I¢) subset
in X, where A = {< x, pa(x), 05 (%) >:x € X}. Here, the functions p,:X — [0,1] and va: X -
[0,1] denote the degree of membership, namely pa(x) and the degree of non-membership,
namely v, (x) of each element x € X to the set A respectively, and 0 < pa(x) + va(x) < 1 for
each x € X.

Definition 2.2 [2] Let A = {< X, pa(X),v4(x) >:x € X} and B= {< X, ug(x), vg(x) >:x € X}
be two I¢ subsets, then the following holds true

(a) A S Biff p, < ppandp,(x) = pg(x) forall x € X

(b) A=BiffAcBandBC A

(c) A = {< %, vVpA(X), ua(x) >:x € X}

(d) AUB = {x|pa(x) V 15(9,0a(x) Avp(x) : x € X}
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(e) ANB = {x|pa(x) A pp(x),va(x) Vup(x) : x € X}
() (AUB)=A°NnBand (ANB)¢ = A°U B¢
(2) the empty set 0 =< x,0,1 > and the whole set T =< x,1,0 >

Definition 2.3 [8] An [; topology on a non-empty set X is a family t;; of intuitionistic fuzzy
subsets of X, satisfying the following axioms;

(1) 0,1 € 1y

(2) AnB € tjeforany A,B € 1y

(3) U A € Ty for any arbitrary family {A;/i € J} C t¢
A non-empty set X on which an I; topology tjs has been specified is called an intuitionistic
fuzzy topological space, i.e., (X, Tir). Any I set in Tj is known as an intuitionistic fuzzy open
(briefly, I;0) set in X and the complement of an I¢O set is known as an intuitionistic fuzzy closed
(briefly, IfC) setin X.

Definition 2.4 [8] Let (X, tir) be an I topological space and A = {< X, pa(x),va(x) >:x € X}
be an I¢ subset in X. Then the interior and closure of the above I¢ subset are defined as follows.
(1) int(A) =U {G|G is an intuitionistic fuzzy open (briefly, [0) set in X and G S A}
(ii) cl(A) =n {K|K is an intuitionistic fuzzy closed (briefly, I¢C) set in X and A € K}

Definition 2.5 [8] Let X be a non-empty set and let p € X be a fixed element in X. Let o, 3 €
[0, 1] be two real numbers such that a + 3 < 1 then
(i) an I¢ point is written as p(q gy and denoted as p.
(i) an ¢ point is defined as p(q,p)(x) = {(0,B), ifx=p (0,1) otherwise .
(i) an Igpoint pcgp)in X =<X,Pq P1-g:X € X> where a denotes the degree of
membership of p(qg) and B denotes the degree of non-membership of p(q ).
(iv) an I¢ point p(e gy € A, by the Definition 1.2.1.1 if a < np and f > v,.

(v) avanishing If point is written as p(gy and denoted as p.

(vi) a vanishing I¢ point is defined as pgy(x) = <x,0, [pl_B]C: X € X > where B denotes
the degree of non-membership of p(g.

Definition 2.6 [9] Let (X, Tj¢) be an I{TS such that p € X, then
(1) an intuitionistic fuzzy neighbourhood of p (briefly, I{N(p)), if there exists an IO set
N such that p € N € I;N(D).
(2) an intuitionistic fuzzy neighbourhood of P (briefly, I{N(p)), if there exists an I;O set
N such that p € N € [[N(p).

Definition 2.7 [10] Let (X, Tir) be an intuitionistic fuzzy topological space (briefly, I¢TS). Then
an intuitionistic fuzzy subset L € X is said to be an

(1) intuitionistic fuzzy semi-closed (briefly, I¢sC) set if int(cl(L)) <€ L.

(i1) intuitionistic fuzzy pre-closed (briefly, I¢pC) set if cl(int(L)) < L.

(iii) intuitionistic fuzzy alpha-closed (briefly, I;aC) set if cl(int(cl(L))) € L.

(iv) intuitionistic fuzzy semi-pre-closed (briefly, I¢spC) set [21] if int (Cl(int(L))) c L.
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(v) intuitionistic fuzzy semi-open (briefly, I¢sO) set if L © cl(int(L)).

(vi) intuitionistic fuzzy pre-open (briefly, I;pO) set if L € int(cl(L)).

(vii) intuitionistic fuzzy alpha-open (briefly, lra0) set if L € int (cl(int(L)) ).

(viii)intuitionistic fuzzy semi-pre-open (briefly, I¢spO) set [21] if L € cl (int(cl(L))).

Definition 2.8 Let (X, tir) be an I(TS. Then an intuitionistic fuzzy subset L. € X is said to be

an

(i) intuitionistic fuzzy generalized closed (briefly, I;gC) set [18] if cI(L) € U whenever
L € U and U is an intuitionistic fuzzy open (briefly, [;0) set in (X, Tj).

(ii) intuitionistic fuzzy semi generalized closed (briefly, I;sgC) set [20] if scl(L) € U
whenever L. € U and U is an intuitionistic fuzzy semi-open (briefly, I¢sO) set in
(X, Tif).

(iii) intuitionistic fuzzy generalized pre-closed (briefly, I;gpC) set [14] if pcl(L) € U
whenever L € U and U is an IO set in (X, Tjf).

(iv) intuitionistic fuzzy semi generalized pre-closed (briefly, I;sgpC) set [4] if pcl(L) S
U whenever L € U and U is an I;sO set in (X, Tjf).

(v) intuitionistic fuzzy generalized semi-pre-closed (briefly, I¢gspC) set [17] if
spcl(L) € U whenever L € U and U is an I¢O set in (X, Tjf).

(vi) intuitionistic fuzzy generalized alpha-closed (briefly, I;gaC) set [11] if acl(L) € U
whenever L € U and U is an intuitionistic fuzzy alpha open (briefly, IfaO) set in
(X' Tif)-

(vii) intuitionistic fuzzy generalized star closed (briefly, I;g*C) set [3] if cI(L) € U
whenever L. € U and U is an intuitionistic fuzzy generalized open (briefly, [;g0O) set
in (X, Tif).-

(viii)intuitionistic fuzzy generalized star pre-closed (briefly, I;g*pC) set [4] if pcl(L) € U
whenever L. € U and U is an [;g0 set in (X, Tif).

(ix) intuitionistic fuzzy generalized star semi-closed (briefly, I;g*sC) set [13] if scl(L) S
U whenever L € U and U is an [;g0 set in (X, Tjf).

(x) intuitionistic fuzzy omega closed (briefly, I;wC) set [19] if cI(L) € U whenever L €
U and U is an I¢sO set in (X, Tj).

(xi) intuitionistic fuzzy psi closed (briefly, If¥C) set [12] if scl(L) € U whenever L € U
and U is an I¢sgO set in (X, Tif).

(xii) intuitionistic fuzzy generalized hash closed (briefly, I;g#C) set [1]if cI(L) € U
whenever L. € U and U is an [;aO set in (X, Tjf).

3 INTUITIONISTIC FUZZY gg CLOSED SETS

Definition 3.1 An intuitionistic fuzzy (briefly If) subset L of an intuitionistic fuzzy topological

space (X, Tif) is called an intuitionistic fuzzy generalized hash pre closed (briefly, I;g”pC) set

if pcl(L) € U whenever L. € U and U is intuitionistic fuzzy generalized alpha open (briefly,
l[rgaO) set in (X, Tjf).

3412




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved
Example 3.2 Let (X, Tj¢) be an ITS where X = {q,r}, 1y = {0,A,1}, A = {< q/0.3,0.7 >,<
r/0.4,0.6 >}, and U be an I;gaO set. Then A = {< q/0.7,0.3 >,< r/0.6,0.4 >}. Now
considering an If set L. = {< q/0.8,0.2 >, < r/0.7,0.3 >} in (X, Tj¢), we observe that pcl(L) €
ItgaO = U. Hence L is an g} C set in (X, Ty).

Theorem 3.3 Let (X, Tir) be an I[TS. Then every I¢C set is an Ifg;fC set in (X, Tjf).

Proof: Let L be an I¢C set and let U be any I;gaO set in (X, tjr) such that L € U. Since L is an
IC set, we observe that L. = cl(L). Moreover pcl(L) € cl(L) € U. Hence L is an IfggC set in
(X, Tif)-

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.4 Let (X, i) be an I¢TS where X = {q, 1}, tjr = {0,A, 1}, and A = {< q/0.3,0.7 >
,<1/0.4,0.6 >}. Then A€ = {<q/0.7,0.3 >,<1r/0.6,0.4 >}. Now considering an I¢ set L =
{<q/0.2,0.8 >,<1r/0.3,0.7 >} in (X, Tjf), clearly, we see that L is an IfggC set but not an I;C
set in (X, Tif).

Theorem 3.5 Let (X, Tir) be an I[TS. Then every IraC set is an Ifg;fC set in (X, Tif).

Proof: Let L be an [;aC set and let U an any I;gaO set in (X, tjf) such that L. € U. Since L is an
IfaC set, we observe that L = acl(L). Moreover pcl(L) € acl(L) € U. Hence L is an IfggC set
in (X, tif).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.6 Let (X, Tif) be an ITS where X = {q, 1}, tjf = {0,A,1},and A = {< q/0.7,0.3 >
,<1/0.6,0.4 >}. Then AC = {< q/0.3,0.7 >,<r/0.4,0.6 >}. Now considering an I¢ set L =
{<q/0.4,0.6 >,<1r/0.5,0.5 >} in (X, tj), clearly, we see that L is an IfggC set but not an
IzaC set in (X, Tjp).

Theorem 3.7 Let (X, Tir) be an I[TS. Then every I¢pC set is an Ifgf;C set in (X, Tif).

Proof: Let L be an [(pC set and let U an any I;gaO set in (X, tj¢) such that L € U. Since L is an
IepC set, we observe that L = pcl(L). Moreover pcl(L) = pcl(L) € U. Hence L is an IggC set
in (X, Tif).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.8 Let (X, Tj¢) be an ITS where X = {q,1}, 1jf = {0,A, 1}, and A = {< q/0.7,0.3 >
,<1/0.6,0.4 >}. Then A® = {< q/0.3,0.7 >,< r/0.4,0.6 >}. Now considering an I set L =
{<q/0.8,0.2 >,<1r/0.7,0.3 >} in (X, Tj), clearly, we see that L is an IfggC set but not an
IepC set in (X, Tjf).

Theorem 3.9 Let (X, Tir) be an I(TS. Then every I;g"C set is an IfggC set in (X, Tyf).
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Proof: Let L be an I;g*C set and let U an any I;gaO set in (X, Tj¢) such that L € U. Every I;gaO
set is an I;g0 set whenever L. € U and since L is an I;g*C set, we observe that pcl(L) € cl(L) €
U. This shows that L is an Ig}C set in (X, Tif).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.10 Let (X, t;¢) be an I;TS where X = {q,r}, tjf = {0,A,1},and A = {< q/0.3,0.7 >
,<r1/0.4,0.6 >}. Then A® = {< q/0.7,0.3 >,< r/0.6,0.4 >}. Now considering an I set L. =
{<q/0.2,0.6 >,<1r/0.5,0.5 >} in (X, Tj), clearly, we see that L is an Ifgﬁc set but not an
I;g*C set in (X, Tjf).

Theorem 3.11 Let (X, Ty¢) be an I;TS. Then every Igg*C set is an IggjC set in (X, Tif).

Proof: Let L be an I;g#C set and let U an any I;gaO set in (X, Tj) such that L. € U. Since every
I;gaO set is an IggaO set and L is I;g#C, we observe that pcl(L) € cl(L) € U. This shows that
Lis an Ifggc set in (X, Tyf).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.12 Let (X, t;¢) be an I;TS where X = {q,r}, tjr = {0,A,1},and A = {< q/0.7,0.3 >
,<1/0.6,0.4 >}. Then A® = {< q/0.3,0.7 >, < r/0.4,0.6 >}. Now considering an I set L =
{<q/0.2,0.8 >,<1r/0.3,0.7 >} in (X, Tif), clearly, we see that L is an IfgﬁC set but not an
I;g#C set in (X, Tif).

Theorem 3.13 Let (X, Tj¢) be an I¢TS. Then every I;g*pC set is an IfggC set in (X, Tif).

Proof: Let L be an Ig*pC set and let U an any I;gaO set in (X, Tjf) such that L € U. Every
IrgaO set is an I;g0 set whenever L. € U and since L is an I;g*pC set, we observe that pcl(L) =
pcl(L) < U. This shows that L is an Ifgf;C set in (X, Tjf).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.

Example 3.14 Let (X, T;¢) be an I;TS where X = {q,r}, tjf = {0,A,1},and A = {< q/0.7,0.3 >
,<1/0.6,0.4 >}. Then A€ = {< q/0.3,0.7 >,<r/0.4,0.6 >}. Now considering an I¢ set L =
{<q/0.8,0.2 >,<1r/0.7,0.3 >} in (X, Tj5), clearly, we see that L is an IfggC set but not an
Irg"pC set in (X, Tif).

Theorem 3.15 Let (X, Tir) be an I¢TS. Then every Ifggc set is an I¢gspC set in (X, Tjf).

Proof: Let L be an Ifggc set and let U an any open set in (X, tjf) such that L € U. Since every
open set is an I;gaO set and L is an IfggC set, we observe that spcl(L) € pcl(L) € U. This
shows that L is an IggspC set in (X, 7;f).

However, the converse of the above theorem is not always the case. This could be verified by
the following example.
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Example 3.16 Let (X,7;;) be an I;TS where X ={q,r}, 7;y ={0,4,1}, and A= {<
q/0.3,0.7 >, < 1r/0.4,0.6 >}. Then A® = {< ¢/0.7,0.3 >,< 1r/0.6,0.4 >}. Now considering
an Iy set L = {< q/0.4,0.6 >,<1/0.5,0.5 >} in (X, 7;¢), clearly, we see that L is an IrgspC
set but not an Iy g5 C set in (X, Tif).

Remark 3.17 Let (X, Tl-f) be an I;TS. Then I¢sC set, I g"sC set, and I;¥C set are independent
to If g;f C setin (X ,Ti f). This could be verified with the following example.

Example 3.18 Let (X,7;r) be an I;TS where X ={q,7}, 75 = {0,4,1}, and A ={<
q/0.3,0.7 >,< 1r/0.4,0.6 >}. Then A = {< ¢q/0.7,0.3 >,< 1/0.6,0.4 >}. Now considering
an Iy set L = {< ¢q/0.2,0.8 >,<7/0.3,0.7 >} in (X, 7;), clearly, we see that L is an IfggC
set but not an I¢sC set, an Iy g*sC set, and also an [ ¥'C set in (X, Tif). Also considering an I¢
set D = {< q/0.4,0.6 >,<1/0.5,0.5 >} in (X, 7;¢), clearly, we see that D is an IzsC set, an
Iz g*sC set, and also an I;¥'C set but not an Ifgf,‘C set in (X, ‘L'l-f). Hence I¢sC set, I g*sC set,
and I;¥C set are independent to I g;; C setin (X ,Ti f).

Remark 3.19 Let (X, Tif) be an ITS. Then IrsgC set and IrwC set are independent to IfggC
set in (X ,Ti f). This could be verified with the following example.

Example 3.20 Let (X,7;r) be an I;TS where X ={q,r}, 7;y ={0,4,1}, and A= {<
q/0.3,0.7 >, < 1r/0.4,0.6 >}. Then A® = {< q/0.7,0.3 >,< 1r/0.6,0.4 >}. Now considering
an Iy set L = {< ¢q/0.2,0.6 >,<1/0.5,0.5 >} in (X, 7;¢), clearly, we see that L is an IfggC
set but not an IrsgC set and also an IrwC set in (X, Tif). Also considering an I set D = {<
q/0.4,0.6 >,<r/0.5,0.3 >} in (X, 7;f), clearly, we see that D is an IrsgC set and also an
I;wC set but not an IfggC set in (X, ‘L'if). Hence IrsgC set and [;wC set are independent to
IrgyC setin (X, Tif).

Remark 3.21 Let (X, Tif) be an I¢TS. Then IrgC set and IragC set are independent to IfggC
set in (X , Ti f). This could be verified with the following example.

Example 3.22 Let (X,7;) be an I;TS where X ={q,7}, 7,y = {0,4,1}, and 4 = {<
q/0.3,0.7 >,< 1r/0.4,0.6 >}. Then A = {< ¢/0.5,0.5 >, < 1/0.6,0.4 >}. Now considering
an Iy set L = {< q/0.2,0.8 >,<1/0.3,0.7 >} in (X, 7;¢), clearly, we see that L is an Ifgg(,'
set but not an IgC set and also an IragC set in (X, Tif). Also considering an Ir set D = {<
q/0.4,0.6 >,<r/05,0.3 >} in (X, 7;r), clearly, we see that D is an IrgC set and also an
IragC setbut not an IfggC set in (X, Tif). Hence, IrgC set and IragC set are independent to
Ifg;fC set in (X, Tif).

Remark 3.23 Let (X, Tif) bean I;TS. Then I;gpC set and IrsgpC set are independent to IfggC

set in (X ,Ti f). This could be verified with the following example.
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Example 3.24 Let (X,7;r) be an I;TS where X ={q,7}, 15 = {0,4,1}, and A ={<
q/0.3,0.7 >,< r/0.4,0.6 >}. Then A = {< ¢q/0.7,0.3 >,< 1/0.6,0.4 >}. Now considering
an Ir set L = {< ¢q/0.3,0.7 >,<7/0.4,0.6 >} in (X, 7;), clearly, we see that L is an IfggC
set but not an I gpC set and also an IrsgpC set in (X, Tif). Also considering an Ir set D = {<
q/0.4,0.6 >,<r/0.5,0.3 >} in (X, 7;f), clearly, we see that D is an IrgpC set and also an
IsgpC set but not an Ifgf,‘C set in (X, Tif). Hence IrgpC set and IrsgpC set are independent
to [rg5C set in (X,Tl-f).

Theorem 3.25 Let (X ,Ti f) be an I¢TS. Then the arbitrary union of any two subsets of an /5 gf,‘ C
set is a subset of the Ir g5 C set in (X, rif).

Proof: Let L and D be any two subsets of an IfggC set in (X, Tif). Let U be an IrgaO set in
(X, Tif) suchthat L U D < U which implies L < U and D < U. Since L and D are subsets of an
Ifg;fC set, pcl(L) € U and pcl(D) € U. Then pcl(L) U pcl(D) € U. But pcl(L) U pcl(D) =
pcl(L U D) which implies pcl(L U D) < U. Hence, the arbitrary union of any two subsets of
an Ifg;fC set is a subset of the Ifg;fC set in (X, Tif).

Theorem 3.26 Let (X , Ti f) be an ITS. Then the finite intersection of any two subsets of an
I giC setis a subset of the I; g C setin (X, 7).

Proof: Let L and D be any two subsets of an IfggC set in (X, Tif). Let U be an IrgaO set in
(X, 7if) such that L,D € U. Since L and D are subsets of an Irg5C set, pcl(L) € U and
pcl(D) € U. Then pcl(L) N pcl(D) € U. But pcl(L) N pcl(D) = pcl(L N D) which implies
pcl(L N D) € U. Hence, the finite interjection of any two subsets of an Ir g} C set is a subset
of the Ir g5 C set in (X, ‘L'l-f).

Theorem 3.27 Let (X, ‘L'if) be an ITS. If an I; set L is an IfggC set in (X, ’l'if) and LS D <
ghcl(L) then D is also an I giC set in (X, 7;7).

Proof: Let L be an Ifg;fC set in (X, ‘L'l-f) and let U be I;gaO in (X, ‘L'L-f) such that D € U. Since
LS D, we have L € U. Since L is IfggC and pcl(D) < pcl(pcl(L)) =pcl(L) € U.
Therefore, pcl(D) € U. Hence D is an I; g5 C set in (x, Tif).

The following diagram depicts the implications and independencies of I¢ ggC set with other
I C sets.
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IrgC Set IrwC Set IrsgC Set I;¥PC Set

4. SOME FEATURES OF I;g;C SETS

Definition 4.1 Let (X , Tif) be an I;TS and let L be any I subset in I;TS. Then I g;f closure of
L is defined as the intersection of all I gf,‘ C sets containing L, i.e., ggcl(L) =N{K|LCK,
K € I;ghC setin (X, 7;)}. It is denoted as I; ghcl(L).

Theorem 4.2 Let (X, Tif) be an ITS. If L is any If subset in (X, ’l'if) then L € gjicl(L) S
cl(L) in (X, ;).

Proof: By the definition of Irgj closure, L S gpcl(L). Since every I;C set is IrghC set,
gpcl(L) € cl(L). Hence L S gpcl(L) S cl(L).

Theorem 4.3 Let (X, 7;¢) be an [;TS. If L is an I; g5 C set in (X, 7;¢) then giicl(L) = L.
Proof: Let L be an I;g5C set in (X, 7;¢). By the Definition 4.1, giicl(L) = N {K € (X, 7;f) :
L S K,K is I;giC setin (X, 7;r)} and moreover L is [;ghC set in (X, 7;s). Hence giicl(L) =
L.

Theorem 4.4 Let (X, 7;7) be an I;TS. If L is an I; subset in (X,7;;) then gicl (gffcl(L)) =

ggcl(L) in (X, Tl-f).
Proof: Let L € (X,7;s). Then gjcl (ggcl(L)) =n{K € (X,7y): ghcl(L) S K,K € I;gjiC

set in (X, 7;¢)} which implies g cl (ggcl(L)) = ghcl(L).

Theorem 4.5 Let (X, ‘rif) be an [;TS. Then for any two I subsets L and D in (X, Tif) the
following holds true.
(i) gpcl(L) € gpel(D),if LS D
(ii) gpcl(L) U gpcl(D) € ghicl(L U D)
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(i) gpcl(L) N ghcl(D) = ghcl(L N D)
Proof: (i) follows from the Definition 4.1
(i) Since L S LU D and N € L U N are true always, by the Theorem 4.3, gjcl(L) S
gpcl(L U D) and gjcl(D) S ghicl(L U D). Hence g5cl(L) U giicl(D) S gicl(L U D).
(iii) Since LN D € L and LN D € D, then by Theorem 4.3 ggcl(L NnD)c gﬁcl(L)
and ghcl(L N D) S Irgjicl(D). Hence I ghicl(L N D) S ghcl(L) N ghcl(D). Also, gjcl(L) N
ghcl(D) = [n{K € (X,7;s):L S KandK € I;giCin (X,7;¢)}INn[NK € (X, 7;5): D S K and
K € I;giCin (X, 7;r)}] whichis € [N {K € (X,7;;):LND S K and K € I;giC in (X, 7;f)}].
Hence ghicl(L) N g;cl(D) € giicl(L n D). Therefore, g5cl(L) N gicl(D) = gycl(L N D).

Definition 4.6 Let (X , T f) be an ;TS such that p € X, then
(3) an intuitionistic fuzzy generalized hash pre neighbourhood of p (briefly, I gﬁ N(D)), if
there exists an Iy g;; O set N suchthatp € N € If gg N(D).
(4) an intuitionistic fuzzy generalized hash pre neighbourhood of § (briefly, If gp# N (p:)), if
there exists an Ir g} O set N such thatp € N € [ fggN (D).

Theorem 4.7 Let (X, Tif) be an TS, then every [N () is an Irga N (p) for every p € X in
(X, 7).

Proof: Let N be an I; neighbourhood of point p € X. Then by the definition of I N(f), there
exists an IO set N such that p € N € [ N(p) = N. Since every IO set is an Ifg;fO set, N is

an I ga N (D).

Theorem 4.8 Let (X, Tif) be an I¢TS, then every I;N(p) is an IfggN(p:) for every p € X in
(X, 7).

Proof: Let N be an Ir neighbourhood of point p € X. Then by the definition of /s N (p:), there
exists an ;0 set N such that p € N € I;N(p) = N. Since every I;0 set is an I g} 0 set, N is

p
an Ifg;fN(p:).

Theorem 4.9 Let (X, 7;7) be an I;TS. If an I set L is [;gC set in (X,7;;) then giicl(L) — L
does not contain any non-empty IrgaC setin (X, T;f).

Proof: Let L be an IfggC set and let VV be a non-empty IrgaC subset of pcl(L) — L. Then F S
pcl(L) N (X — L). Since (X — L) is an [ gaO setand L is I g} C set, pcl(L) S (X — L) which
implies F € (X — pcl(L)). Thus V € pcl(L) N (X — pcl(L)) = ¢ which implies that V = ¢.
Hence pcl(L) — L does not contain any non-empty I¢gaC set.

Theorem 4.10 Let (X, Tif) be an I(TS and let L be an Ifgl#,C set in (X, Tjr). Then L is an I¢pC set
if and only if pcl(L) — L = ¢ is an I[;gaC set in (X, Tj¢).

Proof: Suppose L is an I¢pC set then U is an I;gaO set such that L. € U. Now pcl(L) = L implies
pcl(L) — L = ¢. Hence pcl(L) — L is an I;gaC set in (X, Tj¢).
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Conversely, let pcl(L) — L be an I;gaC set, then pcl(L) — L = ¢ which implies pcl(L) = L.
Hence L is an I¢pC set in (X, Tj¢).

Theorem 4.11 Let (X, Ty¢) be an I;TS. If an I¢ set L is both IggaO and IgghC set in (X, Tj) then
L is an I;pC set in (X, Tjf).

Proof: Let L be both I;gaO and IfggC set in (X, Tjr), then pcl(L) — L = ¢ which implies
pcl(L) = L. Hence L is an I;pC set in (X, Tj¢).

REFERENCES

[1] Abhirami .S and Dhavaseelan .R, 2014, Intuitionistic Fuzzy g# Closed Sets, International
Journal of Research in Advent Technology, 2(3).

[2] Atanassov .K and Stoeva .S, 1983, Intuitionistic Fuzzy Sets, In Polish Symposium on
Interval and Fuzzy Mathematics, Poznam, pp. 23-26.

[3] Bajpai .J.P and Thakkur .S.S, 2016, Intuitionistic Fuzzy g*- Closed Sets, International
Journal of Innovative Research in Science and Engineering, 2, pp. 19-30.

[4] Bajpai .J.P and Thakkur .S.S, 2018, Intuitionistic Fuzzy g*p - Closed Sets, Global Journal
of Pure and Applied Mathematics, 14 (17): 955-975.

[5] Bajpai .J.P and Thakur .S.S, 2017, Intuitionistic Fuzzy sgp Closed Set, International Journal
of Latest Trends in Engineering and Technology, 8(1), pp. 636-642.

[6] Chang .C.L, 1968, Fuzzy Topological Spaces, J. Math. Anal. Appl. 24, pp. 182-190.

[7] Coker .D and Demirci .M, 1995, On Intuitionistic Fuzzy Points, Notes on Intuitionistic
Fuzzy Sets, pp. 79-83.

[8] Coker .D, 1997, An Introduction to Intuitionistic Fuzzy Topological Spaces, Fuzzy Sets
and Systems, 88, pp. 81-89.

[9] Coskun .E and Coker .D, 1998, On Neighbourhood Structures in Intuitionistic Fuzzy
Topological Space, Mathematica Balkanica, 12(3-4), pp. 289-293.

[10] Gurcay .H, Coker .D, and Es. A. Haydar, 1997, On Fuzzy Continuity in Intuitionistic
Fuzzy Topological Spaces, Journal of Fuzzy Mathematics, 5, pp. 365-378.

[11] Kalamani .D, Sakthivel .K, and Gowri .C.S, 2012, Generalized Alpha Closed Sets in
Intuitionistic Fuzzy Topological Spaces, Applied Mathematical Sciences, 6 (94), pp. 4691-
4700.

[12] Parimala .M, Indirani .C, and Selvakumar .A, 1998, On Intuitionistic Fuzzy ¥-Closed Sets
and its Application, Annals of Fuzzy Mathematics and Informatics J. Contemp. Math. Sciences,
10(1), pp. 77-85.

[13] Pious Missier .S and Babisha Julit .R.L, 2021, Intuitionistic Fuzzy g*s-Closed Sets,
International journal of Mathematical Archieve, 12(2), pp. 164-173.

[14] Rajarajeswari .P and Senthil Kumar .L, 2011, Generalized Pre-Closed Sets in Intuitionistic
Fuzzy Topological Spaces, International Journal of Fuzzy Mathematics and Systems, 3, pp.
324-328.

[15] Sakthivel .K, 2012, Intuitionistic Fuzzy Alpha Generalized Closed Sets and Intuitionistic
Fuzzy Alpha Generalized Open Sets, The Mathematical Education 4.

[16] Santhi .R and Arun Prakash .K, 2010, On Intuitionistic Fuzzy Semi-Generalized Closed
Sets and its Applications, Int. J. Contemp. Math. Sciences, 5, pp. 1677-1688.

3419




I[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

[17] Santhi .R and Jyanthi .D, 2009, Intuitionistic Fuzzy Generalized Semi Pre Closed Sets,
Tripura Math. Soci., pp 61-72.

[18] Thakur .S.S, and Rekha Chaturvedi, 2008, Generalized Closed Set in Intuitionistic Fuzzy
Topology, The Journal of Fuzzy Mathematics, 16(3), pp. 559-572.

[19] Thakur S.S. and Bajpai .J.P, 2010, Intuitionistic Fuzzy w-Closed Sets and Intuitionistic
Fuzzy w-Continuity, International Journal of Contemporary Advanced Mathematics, 1(1), pp.
1-15.

[20] Thakur S.S. and Bajpai .J.P, 2011, Semi Generalized Closed Sets in Intuitionistic Fuzzy
Topology, International Review of Fuzzy Mathematics, 6(2), pp. 69-76.

[21] Young Bae Junn and Seok Zun Song, 2005, Intuitionistic Fuzzy Semi-Pre-Open Sets and
Intuitionistic Semi-Pre-Continuous Mappings, J. Appl. Math. & Computing, pp. 467-474.
[22] Zadeh .L.H, 1965, Fuzzy Sets, Information and Control, 18 pp. 338-353.

3420

-r.'
b“?"’ ¥ Fopasromanl o f
Food And Hoetritionol Scioencos
N THR Tl 8 e Tt e By e e el e B 18 o o o By S8 Wnde L



