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Abstract

In this paper we introduced new type of closed apdn mapping called
intuitionistic fuzzy gpr-open and intuitionistic zizy gpr-closed mappings in
intuitionistic fuzzy topology and obtain some of ibasic properties and
interrelation with such type of other function.

Keywords:. Intuitionistic fuzzy gpr-closed sets, Intuitiomstuzzy gpr-open
sets, Intuitionistic fuzzy gpr-continuous mappinigguitionistic fuzzy gpr-open
mappings and intuitionistic fuzzy gpr-closed magpin

1 I ntroduction

Mappings play an important role in study of modarathematics, especially in
Topology and Functional Analysis. Closed and opempming are one such
mapping which are studied for different type of sedd sets by various
mathematicians for the past many years. The corafejottuitionistic fuzzy sets
was introduced by Atanassov [1] as a generalizatfdozzy sets.
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In 1997 Coker [5] introduced the concept of intunistic fuzzy topological spaces.
Thakur and Chaturvedi [9] introduced the notion iotuitionistic fuzzy
generalized closed sets in intuitionistic fuzzydiggical spaces. Since then many
mathematicians studied different forms of intuitggic fuzzy g-closed sets and
related topological properties. Recently the argljt7] of the paper introduced
the concept of intuitionistic fuzzy gpr-closed sels the present paper we
introduce weak form of iuntuitionistic fuzzy opendaclosed mappings called
intuitionistic fuzzy gpr-open and intuitionistic Zmy gpr-closed mappings and
obtain some of their characterization and propertie

2 Preliminaries

Definition 2.1: An intuitionistic fuzzy set A of an intuitionisfiezzy topological
space (X;) is called:

@) Intuitionistic fuzzy g-closed if ¢l (A)J O whenever ALl O and O is
intuitionistic fuzzy open.[ 9]

(b) Intuitionistic fuzzy rg-closed if cl (A)YJ O whenever ALJ O and O is
intuitionistic fuzzy regular open.[12]

(c) Intuitionistic fuzzy w-closed if cl (A)J O whenever ALl O and O is
intuitionistic fuzzy semi open.[15]

(d) Intuitionistic fuzzy rw-closed if cl (A)J O whenever ALl O and O is
intuitionistic fuzzy regular semi open.[16]

(e) Intuitionistic fuzzy gpr-closed if pcl (A)J O whenever A0 O and O is
intuitionistic fuzzy regular open.[17]

The complements of the above mentioned closedsehair respective open sets.

Definition 2.2 [9]: An intuitionistic fuzzy topological space (X, is called
intuitionistic fuzzy 7, - Space if every intuitionistic fuzzy g- closet iseX is
intuitionistic fuzzy closed in X.

Definition 2.3 [12]: An intuitionistic fuzzy topological space (¥, is called
intuitionistic fuzzy r1, - Space if every intuitionistic fuzzy rg- closed m X is
intuitionistic fuzzy regular closed in X.

Definition 2.4 [17]: The gpr- interior and gpr- closure of an intuitistic fuzzy
set A of a intuitionistic fuzzy topological spac&/{) respectively denoted by
gprint(A) and gprcl(A) are defined as follows:

gprint(A) £1 {V: VOA, Vis intuitionistic fuzzy gpr- open}
gprcl (A) = {F: AOF, Fis intuitionistic fuzzy gpr- closed }

Definition 2.5 [6]: Let (X/) and (Y,0) be two intuitionistic fuzzy topological
spaces and let f: XY be a function. Then f is said to be
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€)) Intuitionistic fuzzy continuous if the pre image edch intuitionistic fuzzy
open set of Y is an intuitionistic fuzzy open sek.

(b) Intuitionistic fuzzy closed if the image of eachumionisic fuzzy closed
set in X is an intuitionistic fuzzy closed set in Y

(c) Intuitionistic fuzzy open if the image of each inienisic fuzzy open set in
X is an intuitionistic fuzzy open setin Y.

Definition 2.6: Let (X/) and (Y,0) be two intuitionistic fuzzy topological spaces
and let f: XY be a function. Then f is said to be

€)) Intutionistic fuzzy g-continuous if the pre imagé every intuitionistic
fuzzy closed set in Y is intuitionistic fuzzy g eskd in X.[10]

(b) Intuitionistic fuzzy g-open if image of every opset of X is intuitionistic
fuzzy g-open in Y.[14]

(c) Intuitionistic fuzzy g-closed if image of every skd set of X is
intuitionistic fuzzy g-closed in Y.[14]

(d) Intutionistic fuzzy w-continuous if the pre imagé @very intuitionistic
fuzzy closed set in Y is intuitionistic fuzzy w -esked in X.[15]

(e) Intuitionistic fuzzy w-open if image of every opset of X is intuitionistic
fuzzy w-open in Y.[15]

() Intuitionistic fuzzy w-closed if image of every eked set of X is
intuitionistic fuzzy w-closed in Y.[15]

(9) Intutionistic fuzzy rw-continuous if the pre imagé every intuitionistic
fuzzy closed set in Y is intuitionistic fuzzy rwlesed in X.[16]

(h) Intuitionistic fuzzy rw-open if image of every opeset of X is
intuitionistic fuzzy rw-open in Y.[16]

0] Intuitionistic fuzzy rw-closed if image of everyosled set of X is
intuitionistic fuzzy rw-closed in Y.[16]
()] Intutionistic fuzzy rg-continuous if the pre imagé every intuitionistic

fuzzy closed set in Y is intuitionistic fuzzy rglesed in X.[13]

(k) Intuitionistic fuzzy rg-open if image of every opset of X is intuitionistic
fuzzy rg-open in Y.[13]

()] Intuitionistic fuzzy rg-closed if image of everyosked set of X is
intuitionistic fuzzy w-closed in Y.[13]

(m) intuitionistic fuzzy R mapping if the pre imageeasch intuitionistic fuzzy
regular open set of Y is an intuitionistic fuzagular open set in X.[12]

(n) Intutionistic fuzzy gpr-continuous if the pre ingagf every intuitionistic
fuzzy closed set in Y is intuitionistic fuzzy gpelesed in X.[17]

(0) Intuitionistic fuzzy gpr- irresolute if pre imagaf every intuitionistic
fuzzy gpr-closed set in Y is intuitionistic fuzzpg—closed in X.[17]

Remark 2.1 [14]: Every intuitionistic fuzzy open (intuitionistic fyz closed)
mapping is intuitionistic fuzzy g-open (intuitiamngs fuzzy g-closed), but the
converse may not be true.
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Remark 2.2 [15]: Every intuitionistic fuzzy w- open (intuitionistizzy w-closed)
mapping is intuitionistic fuzzy g-open (intuionstiozzy g-closed), but the
converse may not be true.

Remark 2.3 [16]: Every intuitionistic fuzzy w- open (intuitionistizzy w-closed)
mapping is intuitionistic fuzzy rw-open (intuiomstiuzzy rw-closed), but the
converse may not be true.

Remark 2.4 [16]: Every intuitionistic fuzzy rw- open (intuitionisticzzy rw-
closed) mapping is intuitionistic fuzzy rg-opentionstic fuzzy rg-closed), but
the converse may not be true.

Remark 2.5 [14]: Every intuitionistic fuzzy g- open (intuitionisfiezzy g-closed)
mapping is intuitionistic fuzzy rg-open (intuiowstiuzzy rg-closed), but the
converse may not be true.

3 Intuitionistic Fuzzy GPR-Open Mappings

Definition 3.1: A mapping f: (X,2) - (Y, o) is intuitionistic fuzzy gpr-open if
image of every intuitionistic fuzzy open set o$ ¥tuitionistic fuzzy gpr-open set
iny.

Remark 3.1: Every intuitionistic fuzzy open mapping is intuiistic fuzzy gpr-
open but converse may not be true. For,

Example 3.1: Let X = {a, b}, Y = {X, y} and the intuitionistizizzy set U and V
are defined as follows:

U={<a, 0.3,0.6 >, <b, 0.4, 0.6 >}
V={<x,05.04> <y,0.60.3>}

ThenO = {0, U, 1} and s = {0, V, 1} be intuitionistic fuzzy topologies oX and
Y respectively. Then the mappihg(X, ) - (Y, o) defined byf(a) = x and f(b)
=y s intuitionistic fuzzy gpr-open but it is not intionistic fuzzy open.

Remark 3.2: Every intuitionistic fuzzy w-open mapping is intwntstic fuzzy gpr-
open but converse may not be true. For,

Example 3.2: Let X = {a, b}, Y = {X, y} and the intuitionistizizzy set U and V
are defined as follows:

U={<a, 0.7,0.2 >, <b8, 0.1 >}
V={<x,0.7.0.2 >,0.6,0.3>}
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ThenO ={0, U, 1} and o = {0, V, 1} be intuitionistic fuzzy topologies oX and
Y respectively. Then the mappifig(X, 0) - (Y, o) defined byf(a) = x andf(b) =
y iIs intuitionistic fuzzy gpr-open but it is not uitionistic fuzzy w-open.

Remark 3.3: Every intuitionistic fuzzy rw-open mapping is irionistic fuzzy
gpr-open but converse may not be true. For,

Example3.3: Let X ={a, b, c,d, e} Y ={p, q .1, s, t} andtuitionistic fuzzy sets
O, U, V, W defined as follows

0 ={<4a,0.9,0.1> <b,0.8,0.1>,st¥<d,0,1> <e,0,1>}
U={<a0,1,> ,<b,0,1><c,0.8,0,4¢0.7,0.2> <e,0,1>}
V={<4a,0.9,0.1> <b,0.8,0.1>,<80.1>, <d,0.7,0.2>,<e,0,1>}

W ={<p, 0.9,0.1><q,0,1> 8 1> <s,0, 1> <t,0,1>}
Letd={0,0,U,V, 1} andc = {0, W, 1} be an intuitionistic fuzzy topology oX
andY respectively. Then the mappifigX, 0) - (Y, o) defined byf(a) = p, f(b) =
g, f(c) = r,f(d) = s, f(e) =t is intuitionistic fuzzy gpr-open but it is not intionistic

fuzzy rw-open.

Remark 3.4: Every intuitionistic fuzzy rg-open mapping is ititnistic fuzzy
gpr-open but converse may not be true. For,

Example 3.4: Let X ={a, b, c,d, e} Y ={p, q, 1, S, t} and uitionistic fuzzy sets
O, U, V, W defined as follows

O0={<4a,0.9,0.1> <b,0.8,0.1>,st¥<d,0,1> <e,0,1>}

U={<a0,1,> ,<b,0,1>,<c,0.8,0,4¢,0.7,0.2> <e,0,1>}

V={<4a,0.9,0.1> <b,0.8,0.1>,<80.1>, <d,0.7,0.2>,<e,0,1>}

W={<p, 09,01 >,<q,0,1> 8 1> <s,0, 1>, <t ,0,1>}
Let0={0, O,U,V,1}andc = {0, W, 1} be an intuitionistic fuzzy topology on
X andY respectively. Then the mappifigX, ) - (Y, o) defined byf(a) = p, f(b)
=q, flc) =r, f(d) = s, f(e) =t is intuitionistic fuzzy gpr-open but it is not

intuitionistic fuzzy rg-open.

Remark 3.5: From the above discussion and known results we tievéollowing
diagram of implication:
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Intuitionistic fuzzy open

- N

Intutionistic fuzzy w-open — Intutionistic fuzzy g-open

Intutionistic fuzzy rw-open

\ /

Intuitioticsfuzzy gpr-open

Intutionistic fuzzy rg- open

Theorem 3.1: A mapping f: (X/) -(Y,o0) is intuitionistic fuzzy gpr-open if and
only if for every intuitionisic fuzzy set U of ¥nf(U)) /7 gprint(f(U)).

Pr oof:

Necessity: Let f be an intuitionistic fuzzy gpr-open mapping abdis an
intuitionistic fuzzy open set iX. Now intU) O U which implies thaf (int(U) O
f(U). Sincef is an intuitionistic fuzzy gpr-open mappingnt(U) is intuitionistic
fuzzy gpr-open set i such thaf(int(U) O f(U) thereforef(int(U) O gprintf(U).

Sufficiency: For the converse suppose that U is an intuitianfezzy open set of
X. Thenf (U) =f(int(U)) O gprintf(U). But gprint {(U)) O f(U). Consequentl{y(U)

= gprint U) which implies thatf(U) is an intuitionistic fuzzy gpr-open set ¥f

and hencé is an intuitionistic fuzzy gpr-open.

Theorem 3.2: If f: (X, ) —-(Y,0) is an intuitionistic fuzzy gpr-open mapping
then int (F(G )) 7 Y(gprint(G)) for every intuitionistic fuzzy set GYbf

Proof: Let G is an intuitionistic fuzzy set & Then intf (G) is an intuitionistic
fuzzy open set inX. Sincef is intuitionistic fuzzy gpr-operf(int f (G)) is

intuitionistic fuzzy gpr-open ity and hencé (int f %(G) ) O gprintf( f %(G)) O

gprint G). Thus int(f (G )) O f Y(gprint(G)).

Theorem 3.3: A mapping f: (X/2) —(Y,o0) is intuitionistic fuzzy gpr-open if and
only if for each intuitionistic fuzzy set S of Ydaior each intuitionistic fuzzy
closed set U of X containing'{S) there is an intuitionistic fuzzy gpr-closedf\o

such that S7V and (V) JU .



72 Jyoti Pandey Bajpai et al.

Pr oof:

Necessity: Suppose that is an intuitionistic fuzzy gpr- open mapping. L®be
the intuitionistic fuzzy closed set &fandU is an intuitionistic fuzzy closed set of
X such thaf (S O U. ThenV = (f }(U%)Cis intuitionistic fuzzy gpr- closed set of
Y such thatf (V) O U.

Sufficiency: For the converse suppose that F is an intuitimnigzzy open set of
X. Thenf {(f(F))° O F® and F° is intuitionistic fuzzy closed set iX. By
hypothesis there is an intuitionistic fuzzy gprsed seV of Y such thatf((F))°
0V and f (V) OFS. ThereforeF O (f {(V))°. Hencev® O f (F) O f ((f (V)9 O
V¢ which impliesf(F) = V°. SinceV* is intuitionistic fuzzy gpr-open set of.
Hencef (F) is intuitionistic fuzzy gpr-open in Y and thfiss intuitionistic fuzzy

gpr-open mapping.

Theorem 3.4: A mapping f: (X/2) —(Y,0) is intuitionistic fuzzy gpr-open if and
only if f(gprcl(B) Zcl (f™(B)) for every intuitionistic fuzzy set B of Y.

Pr oof:

Necessity: Suppose that is an intuitionistic fuzzy gpr-open mapping. Foryan
intuitionistic fuzzy seB of Y, f (B) Ocl( f }(B)). Therefore by theorem 3.3 there
exists an intuitionistic fuzzy gpr-closed $ein Y such thaB O F andf *(F) O
cl(f 1(B)) . Therefore we obtain thdt*(gprcl®)) O f *(F) O cl(f *(B)).

Sufficiency: For the converse suppose that B is an intuitianfaizzy set ofY and
F is an intuitionistic fuzzy closed set ¥fcontainingf *(B). Put W= cl(B), then
we have BO W and W is gpr-closed arfd(W) O cl (f (B)) O F. Then by
theorem 3.3 is intuitionistic fuzzy gpr-open mapping.

Theorem 3.5: If f: (X, ) - (Y,0) and g: (Yo) —(Z, ) be two intuitionistifuzzy
mappings and gof : (X) - (Z,u) is intuitionistic fuzzy gpr-opetf. g :( Y,0) -

(Z, ) is intuitionistic fuzzy gpr-irresolute thén (X, ) —(Y, o) is intuitionistic
fuzzy gpr-open mapping.

Proof: Let H be an intuitionistic fuzzy open set of intoitistic fuzzy topological
space (X,]). Then gof) (H) is intuitionistic fuzzy gpr-open set of Z besagof
is intuitionistic fuzzy gpr-open mapping. Now singg (Y, o)-(Z, W) is
intuitionistic fuzzy gpr-irresolute and¢f) (H) is intuitionistic fuzzy gpr-open set
of Z thereforeg ™ (gof(H)) = f(H) is intuitionistic fuzzy gpr-open set in
intuitionistic fuzzy topological space Y. Hentds intuitionistic fuzzy gpr-open
mapping.
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Theorem 3.6: If f: (X, £) —(Y,0) is intuitionistic fuzzy open and g: @), - (Z, 1)
is intuitionisticfuzzy gpr-open mappings then gof :/{X~ (Z, 1) is intuitionistic
fuzzy gpr-open.

Proof: Let H be an intuitionistic fuzzy open set of intoitistic fuzzy topological
space (X,)). Thenf (H) is intuitionistic fuzzy-open set of Y becauseis
intuitionistic fuzzy open mapping. Now singe (Y, o) —(Z, 1) is intuitionistic
fuzzy gpr—-openg(f(H)) = (go f) (H) is intuitionistic fuzzy gpr-open set of Z.
Hencegof is intuitionistic fuzzy gpr-open mapping.

Theorem 3.7: If f: (X, ) - (Y, o) is intuitionistic fuzzy rg-open and g:(¥) -
(Z, p) is intuitionistic fuzzy gpr-open mappingslsthat Y is intuitionistic fuzzy
ITi-space then gof : (X) —(Z,u) is intuitionistic fuzzy gpr-open.

Proof: Let H be an intuitionistic fuzzy open set of intoitistic fuzzy topological
space (X]). Thenf (H) is intuitionistic fuzzy rg-open set of Y becaukis

intuitionistic fuzzy rg-open mapping. Now since ¥ intuitionistic fuzzy rf,.

spacef (H) is intuitionistic fuzzy -open set of Y. Thereéxg(f(H)) = (gof) (H) is

intuitionistic fuzzy gpr-open set of Z becausge (Y, o) —(Z, W) is intuitionistic
fuzzy gpr —open. Henagof is intuitionistic fuzzy gpr-open mapping.

Theorem 3.8: If f: (X, ) - (Y, o) is intuitionistic fuzzy g-open and g (), -
(Z, ) is intuitionistic fuzzy gpr-open mappingslsthat Y is intuitionistic fuzzy
Ti2-Space then gof : (X)) —(Z,u) is intuitionistic fuzzy gpr-open.

Proof: Let H be an intuitionistic fuzzy open set of intaitistic fuzzy topological
space(X,). Thenf (H) is intuitionistic fuzzy g-open set of Y becaukes

intuitionistic fuzzy g-open mapping. Now since Y iiguitionistic fuzzy T,-

spacef (H) is intuitionistic fuzzy-open set of Y. There&y(f(H)) = (gof) (H) is

intuitionistic fuzzy gpr-open set of Z becauge (Y, o) - (Z, W) is intuitionistic
fuzzy gpr—open. Hencgof is intuitionistic fuzzy gpr-open mapping.

4  Intuitionistic Fuzzy GPR-Closed M appings

Definition 4.1: A mapping f : (X/) - (Y, 0) is intuitionistic fuzzy gpr-closed if
image of every intuitionistic fuzzy closed set @ Ktuitionistic fuzzy gpr-closed
setin.

Remark 4.1: Every intuitionistic fuzzy closed mapping is intuitstic fuzzy gpr-
closed but converse may not be true. For,

Example 4.1: Let X = {a, b}, Y = {X, y} and the intuitionistizizzy set U and V
are defined as follows:

U={<a, 0.3, 0.6 >, <b, 0046 >}
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V={<x,0.5.04> <y@0.3>}

ThenO = {0, U, 1} and s = {0, V, 1} be intuitionistic fuzzy topologies on X and
Y respectively. Then the mappidg (X, [0) - (Y, o) defined byf(a) = x and
f(b) = y is intuitionistic fuzzy gpr-closed but & not intuitionistic fuzzy closed.

Remark 4.2: Every intuitionistic fuzzy w-closed mapping is itumistic fuzzy
gpr-closed but converse may not be true. For,

Example 4.2: Let X = {a, b}, Y = {X, y} and the intuitionistizizzy set U and V
are defined as follows:

U={<a, 0.7,0.2>, b8, 0.1 >}
V={<x,0.7.0.2 >,0.6,0.3>}

ThenO = {0, U, 1} and ¢ = {0, V, 1} be intuitionistic fuzzy topologies on X and
Y respectively. Then the mappirdg (X, ) - (Y, o) defined byf(a) = x and
f(b) = y is intuitionistic fuzzy gpr-closed but & not intuitionistic fuzzy w-closed.

Remark 4.3: Every intuitionistic fuzzy rw-closed mapping isuitibnistic fuzzy
gpr-closed but converse may not be true. For,

Example4.3: Let X ={a, b, c,d, e} Y ={p, q, I, s, t} and uitionistic fuzzy sets
O, U, V, W defined as follows:

0={<4a,0.9,0.1> <b,0.8,0.1>,5t9<d,0,1> <e,0,1>}
U={<a0,1,> ,<hb,0,1><c,0.8,0,4¢0.7,0.2> <e,0,1>}
V={<4a,0.9,0.1> <b,0.8,0.1>,<80.1>, <d,0.7,0.2>,<e,0,1>}
W= {<p, 09,01 ><q,0,1x,,8, 1> <s,0, 1>, <t,0,1>}

LetOd={0, O, U, V,1} and s = {0, W, 1} be an intuitionistic fuzzy topology on
X and Y respectively. Then the mappihg(X, 0) - (Y, o) defined byf(a) = p,
f(b) = q,f(c) = r, f(d)= s,f(e)=t is intuitionistic fuzzy gpr-closed but & not
intuitionistic fuzzy rw-closed.

Remark 4.4: Every intuitionistic fuzzy rg- closed mapping isuitionistic fuzzy
gpr-closed but converse may not be true. For,

Example4.4: Let X ={a, b, c,d, e} Y ={p, q s, t} andtintionistic fuzzy sets
0O, U, V, W defined as follows

0={<4a,0.9,0.1> <b,0.8,0.1>,5t9<d,0,1> <e,0,1>}
U={<a0,1,> ,<b,0,1>,<c,0.8,04¢0.7,0.2> <e,0,1>}
V={<4a,0.9,0.1> <b,0.8,0.1>,<80.1>, <d,0.7,0.2>,<e,0,1>}
W= {<p,0.9,0.1 >,<q,0,1,8, 1> <s,0, 1> <t,0,1>}
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LetO={{0, O, U, V,1} ands = {0, W, 1} be an intuitionistic fuzzy topology on
X and Y respectively. Then the mappihg (X, ) - (Y, o) defined byf(a) = p,
f(b) = q,f(c) = r, f(d)= s,f(e)=t is intuitionistic fuzzy gpr-closed but it st
intuitionistic fuzzy rg-closed.

Remark 4.3: From the above discussion and known results we tiev/éollowing
diagram of implication:

Intuitionistic fuzzy closed

/ \

Intutionistic fuzzy w-cosed — Intutionistic fuzzy g-closed

Intutionistic fuzzy rw-closed —_ Intutionistic fuzzy rg- closed

\ /

Intuitionistiuzzy gpr-closed

Theorem 4.1: A mapping f : (X/) - (Y, o) is intuitionistic fuzzy gpr-closed if and
only if for each intuitionistic fuzzy set S of dar each intuitionistic fuzzy open
set U of X containing £(S) there is an intuitionistic fuzzy gpr-open sebf\y
such that S7V and fX(V) ZJU.

Pr oof:

Necessity: Suppose thatis an intuitionistic fuzzy gpr- closed mapping. [Sbe
the intuitionistic fuzzy closed set of Y and U is iatuitionistic fuzzy open set of
X such thaf (S) 0 U. Then V = Y (U is intuitionistic fuzzy gpr-open set of
Y such thaf (V) O U.

Sufficiency: For the converse suppose that F is an intuitienfaizzy closed set
of X. Then {(F))° is an intuitionistic fuzzy set of Y and 5 intuitionistic fuzzy
open set in X such that*((f(F))°) O F°. By hypothesis there is an intuitionistic
fuzzy gpr-open set V of Y such th&R))° O V andf (V) O F°. Therefore FJ (f~
Y(v))°. Hence V O f (F) O f( (f (V) O V° which impliesf(F) = \*. Since Vis
intuitionistic fuzzy gpr-closed set of Y. Hend@) is intuitionistic fuzzy gpr-
closed in Y and thukis intuitionistic fuzzy gpr-closed mapping.
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Theorem 4.2: If f: (X,[)-(Y, o) is intuitionistic fuzzy R-mapping and
intuitionistic gpr-closed mapping and A is an itikmistic fuzzy gpr-closed set of
X, then f (A) intuitionistic fuzzy gpr-closed.

Proof: Let f(A) O O where O is an intuitionistic fuzzy regular opest sf Y.
Sincef is intuitionistic fuzzy R-mapping therefofé'(0) is an intuitionistic fuzzy
regular open set of X such that[Af (0). Since A is intuitionistic fuzzy gpr-
closed of X which implies that g&) O (f (O)) and hencépcl (A)) O O which
implies that pcl f( (pcl(A)) O O therefore pclf(((A)) O O wheneverf(A) O O
where O is an intuitionistic fuzzy regular open sdétY. Hencef(A) is an
intuitionistic fuzzy gpr-closed set of Y.

Corollary 4.1: If f : (X, ) —(Y, o) is intuitionistic fuzzy gpr-continuous and
intuitionistic closed mapping and A is an intuitistic fuzzy gpr-closed set of X,
then f (A) intuitionistic fuzzy gpr-closed.

Theorem 4.3: If f: (X, ) - (Y, o) is intuitionistic fuzzy closed and g: (¥), -
(Z, W) is intuitionisticfuzzy gpr-closed. Then gof : (X) —(Z, ) is intuitionistic
fuzzy gpr-closed.

Proof: Let H be an intuitionistic fuzzy closed set of imtnistic fuzzy
topological space (X[J). Thenf (H) is intuitionistic fuzzy closed set of ()
becausef is intuitionistic fuzzy closed mapping. Novgof) (H) = g(f(H)) is
intuitionistic fuzzy gpr-closed set in intuitionistfuzzy topological space Z
because is intuitionistic fuzzy gpr-closed mapping. Thasf : (X,0) - (Z, p) is
intuitionistic fuzzy gpr-closed mapping.

Theorem 4.4: If f: (X, ) - (Y, o) is intuitionistic fuzzy gpr—closed then gprcl
(f(A)) 71 (cl(A)).

Proof: Let A is any intuitionistic fuzzy set of X anfl (X, ) - (Y, o) is
intuitionistic fuzzy gpr—closed which give$cl(A)) is intuitionistic fuzzy gpr-
closed in Y. Nowf(A) O f (cl(A)) which implies that gprclf((A)) O gprclf
(cl(A))). Sincef(cl(A)) is intuitionistic fuzzy gpr-closed in Y, gpl(f(cl(A))) =
f(cl(A)). Hence gprcli(A)) [ f(cl(A)).

Theorem 4.5: If gprcl(A) = rgcl(A) for every intuitionistic fugz set A of Y. Then
following are equivalent.

€)] f: (X, 0) -(Y, o)isintuitionistic fuzzy gpr —closed
(b)  gprcl f(A)) O f(cl(A)

Proof: (a) = (b) follows by theorem 4.4.
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(b) = (a) Let A be intuitionistic fuzzy closed set in Xhen A = cl(A) which
implies that f(A) = f(cl(A)) = gprclf(A)) by hypothesis. But wef(A) O
gprcl(f(A)) combing this we havé (A) = gprclf(A)) = rgclf(A)) (by given
condition). Hencef(A) is intuitionistic fuzzy rg-closed, therefore timonistic
fuzzy gpr-closed. Thereforé, (X, 0) - (Y, o) is intuitionistic fuzzy gpr—closed

mapping.

Theorem 4.6: Let f: (X,[) -(Y,0) andg:(Yp) —(Z, 1) are intuitionistic
fuzzy gpr-closed mappings. If every intuitionidtizzy gpr closed set of Y is
intuitionistic fuzzy regular closed then, gof ; () - (Z, ) is intuitionistic fuzzy
gpr-closed.

Proof: Let H be an intuitionistic fuzzy closed set of imitnistic fuzzy
topological space (X]). Thenf (H) is intuitionistic fuzzy gpr- closed set of (¥)
becausef is intuitionistic fuzzy gpr-closed mapping. By fogpesisf (H) is
intuitionistic fuzzy regular-closed set of (%). Now g(f(H)) = (gof) (H) is
intuitionistic fuzzy gpr-closed set in intuitionist fuzzy topological space Z
because is intuitionistic fuzzy gpr-closed mapping. Thosf : (X,00) - (Z,u) is
intuitionistic fuzzy gpr-closed mapping.

Theorem 4.7: If f: (X, £) - (Y, o) is intuitionistic fuzzy rg-cosed and g:@V, - (Z,
W) is intuitionisticfuzzy gpr-closed mappings such that Y is intuisibnifuzzy
r'Ty-space then gof : (X,) —(Z, n) is intuitionistic fuzzy gpr-closed.

Proof: Let H be an intuitionistic fuzzy closed set of imtnistic fuzzy
topological space (X[I). Thenf (H) is intuitionistic fuzzy rg-closed set of Y
becausé is intuitionistic fuzzy rg- closed mapping. Nowmee Y is intuitionistic
fuzzy rTyo-spacef (H) is intuitionistic fuzzy —closed set of Y. Thévee g(f(H)) =
(gof) (H) is intuitionistic fuzzy gpr-cosed set of Z basag:(Y, o) - (Z, W) is
intuitionistic fuzzy gpr—closed. Hencgof is intuitionistic fuzzy gpr-closed
mapping.
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