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Abstract. The aim of this paper is to introduce the notiomeieralized fuzzy continuous
maps and generalized fuzzy closed maps in fuz2gsice spaces by using the concept of
generalized fuzzy closed set briefly @-fuzzy closed set. In this paper study and
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continuous maps and generalized fuzzy closed majfiszzy biclosure spaces has also
been done.
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1. Introduction

In order to deal with fuzziness, the concept offugets was introduced by Zadeh [13] in
1965 as an extension of the classical notion oflde fuzzy set theory provides a natural
foundation for building new branches of fuzzy matladics. Fuzzy mathematics is a kind
of mathematical theory that contains wider contieah classical theory. Also, it has found
numerous applications in different fields suchrdgrimation technology, knowledge-based
systems, computer vision, control systems, riskyaig linguistics, robotics, pattern
recognition, expert systems, military control, featal intelligence, psychology and
economics, etc. The theory of general topologyaisedd on the set operations of union,
intersection and complementation. Fuzzy sets weseraed to have set-theoretic behavior
almost identical to that of ordinary sets. It igrdfore natural to extend the concept of
point-set topology to fuzzy sets. The introductidrihe notion of a fuzzy set has inspired
many mathematicians and researchers in this fiedgtheralize the mathematical concepts
and structure into the framework of fuzzy sets.zZjset theory has become important with
application in almost all areas of mathematicsloitiv one is the area of topology. Inspired
by these observations Chang [4] extended the ctmoépoint-set topology to fuzzy sets
and laid the foundation of the fuzzy topology.
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In topology, closure spaces are defined in two velgfsending upon the two well
— known concepts of closure operators due to BifkTg and Cech [5]. Here we have
considered the closure spaces which were introdogdgduard’ech [5] known a€’ech
closure spaces. Closure spaces were introducedCtsclE [5] and then studied by many
authors Chvalina [10] and Slapal [11]. lBech’s approach, the operator satisfies
idemponent condition among Kuratowski axioms. Tduadition need not hold for every
set A of. When this condition is also true, the operdtecomes the topological closure
operator. Thu€ech closure space or simply closure space is agestion of the concept
of topological space. Closure functions that areergeneral than the topological ones
have been studied already by Day [15]. A thorouighussion on closure functions is due
to Hammer [19] and more recently by Gnilka [20,Zlldday,the theory of closure space
is one of the most popular theory of mathematicelwfinds many interesting applications
in the areas of fuzzy sets, combinatorics, geneticgiantum mechanics.

Fuzzy topological spaces do not constituteatural boundary for the validity of
theorems, but many results can be extended to areatalled fuzzy closure spaces. In
1985 fuzzy closure spaces were first studied byhtlasr and Ghanim [2,14] as a
generalization of fuzzy topological spaces. Latangnresearchers and recently Zahan and
Nasrin [8] has contributed in this field.

The concept of bitopological spaces was introdupelelly [9] in 1963. Kandil
[1] introduced and studied the notion of fuzzy pitogical spaces as a natural
generalization of fuzzy topological spaces. Aftbatt an extensive work on fuzzy
bitopological has been carried out by many resessch

After the introduction of closure space,a@alit Boonpok [3] introduced the
notion of biclosure spaces as an extension of ohospace. Such spaces are equipped with
two arbitrary closure operators. He extended sditteecstandard results of closure spaces
to biclosure spaces.

In 2011, Tapi and Navalakhe [22-24 ] studied thecept of biclosure spaces in
the framework of fuzzy set theory and introducesl nkw type of biclosure space called
fuzzy biclosure space as an extension of fuzzgurkspace.

The generalized closed set is the most common rbpoitant and interesting
concepts in topological spaces as well as fuzzyltmical spaces. The concept of
generalized closed set in general topological specsefirst investigated by Levine [17] in
1970, which has been extensively used as an ertédlel for studying different concepts
in the said space. Balachandran et al. [12] inttedithe notion of generalized continuous
mapping, briefly g -continuous mapping by using -closed sets. In fuzzy setting, the

concept of generalized fuzzy closed set and gemedafuzzy continuous mapping was
initiated by Balasubramanian et al. [6] in 1997.

Latter generalized closed sets, generalized comtisiumapping and generalized
closed mapping in biclosure spaces were studiggolmyppok [3].
In this paper the concept of g-fuzzy continumaps and g-fuzzy closed maps in fuzzy
biclosure spaces has been introduced using g-fokosed set. Various properties and
characterization of g-fuzzy continuous maps andzzy closed maps in fuzzy biclosure
spaces has been proved.
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2. Preliminaries

Definition 2.1. [22] A functionu : 1* - |* defined on the family * of all fuzzy
sets of X is called a fuzzy closure operator & and the pair K ,u) is called fuzzy
closure space, if the following conditions are sfad

1) up=¢
2) A<u (A)forallADOI*.
3) u(AOB=uAOyBforal A,BO I,

Definition 2.2. [22] Let (X,u) and (Y,v) be fuzzy closure spaces. A map
f:(X,u) > (Y, V) is said to be fuzzy continuous if(uA) < vf( A for every fuzzy
subsetA< X. In other words a mag : (X,u) - (Y, \)is fuzzy continuous if and only

if uf *(B)< f™*W( B for every fuzzy subseB < Y . Clearly, if mapf : (X, u) - (Y, V)

is fuzzy continuous, thefi *(F)is a fuzzy closed subset (X , u) for every fuzzy closed
subset F ofY, V).

Definition 2.3.[22,16,18] A fuzzy biclosure spaég a triple (X, U, U,) where X is a set
andu, u, are two fuzzy closure operators & which satisfy the following properties:
() ug=gandu,p=g@

(i) A< U A and A< U, Aforall A< |”

(i) w(AOB)=yAD yEand u,(A0B)=u AJ y Eforall A B<I”.

Definition 2.4. [22] A subset A of a fuzzy biclosure spaceX( U, u,) is called fuzzy
closed ifu,u, A= A. The complement of fuzzy closed set is called juzzen.

Definition 2.5.[22] The product of afamil;{(Xa, u,):a0 J} fuzzy closure spaces

denoted by rl(Xa,ua) is the fuzzy closure spaE Xa,uj Wherel_lXa
all all ad

denotes the Cartesian product of fuzzy 9€tsa [J J andu is the fuzzy closure operator
defined byuu = I_l u, 7T, (1) foreachy < rl X, .
all all

The following statement is evident.
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Proposition 2.6. 22 Let {(X u ):aD J} be a family of fuzzy closure spaces and let.

al! “a
al'Ca

Then the projection mapi, : I—l (X u ) - (Xﬁ, %) is fuzzy continuous and fuzzy
aldl

closed for everyG 1 J .
Proof. Obvious.

a’' ta

Proposition 2.7. [22] Let {(X u ) rall J} be a family of fuzzy closure spaces and let
B0J . Thenn< X, is a fuzzy closed subset ()Kﬂ, uﬂ) ifand only if x| ] X,

az
all

is a fuzzy closed subset df](X,,u,).
all
3. Generalized-fuzzy closed sets
In this section, we introduce generalized fuzzy clofggheralized fuzzy open) sets in
fuzzy biclosure spaces and study some of thejgaties in fuzzy biclosure spaces.

Definition 3.1. A fuzzy sety in fuzzy biclosure spac@(, U, L&) is called generalized
fuzzy closed brieflyg -fuzzy closed set,Ufy/ < v whenevelU is a fuzzy open set in

(X, Uz) with ¢ <v.The complementof @ -fuzzy closed setited g -fuzzy open.

Clearly, if ¢ is a fuzzy closed subset of a fuzhiclosure spaceéX,Ul, Uz),

then 4 isg -fuzzy closed.
The intersection of all generalized fuzzy closets ssontaining 7 is called

generalized fuzzy closure gf ~ and is denotedity  U@r.

Theorem 3.2. If u is a g -fuzzy closed set iﬁX, U, uz) andsvus<suyu ,then is

g -fuzzy closed set i|ﬁX, u, Uz)

Proof: Let7 be ag -fuzzy open set such tbe 7 thes ambgy isg -fuzzy
closed,up/<n .Nowsupy=uv<suuu=uu<n .Consequentlyy ¢ -fuzzy
closed.

Proposition 3.3. Let (X, u, Uz) be afuzzy biclosure space. Thar X iga -fuzzy
open subset of X, U, ) ifandonlyjf<1, -u, (1, —u) forevepy whistizzy
closed subset dfX,u,)  wit < p

Proof: Assume thafu is g -fuzzy open and ley  be a fuzzy closed subsfat(X, Uz)
such thaty<sy . Thed, —u<1l -y .Sincg —u d@ -fuzzyclosatiBn—-y

is a fuzzy open subset ¢X,u,) U, (L, —¢)<L -y . Therefopesl, —u (1, - u)
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Conversely, let7 be a fuzzy open subset(d(, UZ) such thafl, —¢<n .Then
1, -n<su. Since 1,-n is a fuzzy closed subset oi(X,uZ) ,
1L, -n < 1,-u(L -u).Consequently, U (1, —)<7 . Hence, 1, —u s
g -fuzzy closed and sp¢  ig  -fuzzy open se( xu, Uz)

Proposition 3.4. Let {(Xa, u}, , uj):a'D J} be a family of fuzzy biclosure spaces and
let S0J Then y<X, is ag -fuzzy opesubset of(Xﬁ, u};, u[f,) if and only if
X I_J; X, is a g-fuzzy open subset (X ut )

a!' Ya ! a
ald
ald

Proof: Let 7 be a fuzzy closed subset Fi] (Xa, u;) such thpg x| | X, . Then
az
ally

my,(n)<y. Since m(n) is a fuzzy closed subset ol(xﬂ,u};)

m,(n)<1,-u (lﬂ - y) . Therefore,

nsn;l(lﬁ uﬁl y rlX rltﬁﬂ(l_lxa y><|'|J>$j

By Proposition 3.3yx [ | X, isag -fuzzy open subse f(Xa, u ua)
a# all
ad

Conversely, ley  be afuzzyclosadseto(Xﬁ,u};) suchthat<y .Then
nx| | X,syx||X,.Since nx||X, is fuzzy closed angx| | X, ig -

a# az az a#
alld ad alld atll

fuzzy open,s x l_!7 X, < l_l X, l_l G IT, l_l X, — yx[ X, | by Proposition 3.3.
all

azf

Therefore, l_l Uz, | (1, = y)x l_!: X, |< l_l X, -nx[] X, :(1/} —/7)x l_,l; X .
adl g:DtJ adl a# a#

ad aldd
Consequently,us (1[; - y) <l,-n impleg<l;,-uj (1[; - y) .Henge, is a

g -fuzzy open subset c(fxﬁ, u};, ufg)
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Proposition 3.5. Let {(Xﬂ, u, uj):a'D J} be a family of fuzzy biclosure spaces and
let SOJ. Thenn< X, is ag -fuzzy closed subset (@Kﬁ, uz,ufg) if andy ah
nx|1X,isag -fuzzy closed subset ( o Uy, ua)

az all
ad

Proof: Let 7 be ag -fuzzy closed subset@(ﬂ, Uy, uf;) .THen-7 is ag -

fuzzy open subset c(fxﬁ, uj, uf;) . By Proposition 3.4,

(1ﬁ —/7)>< X, = I_l X, -nx[ X, isag -fuzzy open subset (Xa, u, u;)
az ad az

all
alld ad

Hence,7x | | X, isag -fuzzy closed subset'ﬁ!(xa, o ua)
az
al)

Conversely, lety be a fuzzy open subse( X, l) such that7< )y . Then
nx| 1 X,syx||X,.Sincenx||X, isag -fuzzyclosedanpk | | X, is fuzzy

a# a# a# a#
alld ad atll all

open in |‘l(xa, ua) : l_l Ui, | nx [ X, s yx l_l X, . Consequentlyuz7 <y
all adl géj adl

Hence,n is g -fuzzy closed subset (éb(ﬁ, u;, ufg)

Proposition 3.6. Let {(Xa, u1 , uﬁ):aD J} be a family of fuzzy biclosure spaces. For
eachB0J | let, : l_l (Xa, U, un) ( X5, U, Lﬁ) be the projection map. Then
all

(i) If nisa g -fuzzy closed subset oﬂ( U uu) ,then, () is augel

all
closed subset 0( X 5, Ug, uf;)
(i) If n is ag -fuzzy closed subset ()Kﬁ,u}g,ué) , thﬂg_l(ﬂ) isge-fuzzy
closed subset oﬂ( o a,ua)

ald

Proof: (i) Letn be g -fuzzy closed subset ( o a,ua) andjet  beaizay

all

open subset o(Xp, u;) such thatr, (7)< y . Them < 77,7 () = yx l_l X, . Since
ald

yx[1X,is a fuzzy open subset oﬂ(xa,ua) ,rlu;na (7)< yx[ X
HE‘E ad adl HE/;
a a
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Consequently, uéﬂﬁ(n)Sy . Hencerrﬁ(n) is a g -fuzzy closed subset of

(Xﬁ,u};, uf;).
(ii) Let7 be ag -fuzzy closed subset(o)f(ﬁ, us, uf;) Thap'(7)=nx[]1X, By

a#
alld

Proposition 3.5,7x[] X, is ag -fuzzy closed subset'ﬁl(x u uz) . déen
adl

a’ a’' o
a#
ald

1,7 () is ag -fuzzy closed subset (X u; uj)

a Ya?
all

4. Generalized fuzzy continuous maps
In this section, we introduce the concept of gdimya fuzzy continuousnaps by using
g -fuzzy closed sets in fuzzy biclosure spaces. We aktudy and investigate some

important characterizations of generalized fuzzytiomous maps in fuzzy biclosure
spaces.
Definition 4.1. Let (X,L&,uz) and (Y,\ll,\é) be fuzzy biclosure spaces. A map
f :(X,ul, uz) - (Y, v, \5) is said to beg -fuzzy continuous ff'l(/J) is;a  -fuzzy
closed subset dfX, U, U,)  for every fuzzy closed suliget (YoM, \,).

Clearly, a mapf :(X,ul, Uz) - (Y, v, \5) igg -fuzzy continuous if and only if
f _1(U) is a g -fuzzy open subset (ﬁfX,Lg, Ug) for every fuzzy opehsst¥ of
(Y. %)

Remark 4.2. The following implications hold for any map :(X,Ul, Uz) - (Y, v, \5) :
f is fuzzy continuous=> f is g-fuzzy continuous.

Definition 4.3. Let (X,ul,u.z) and (Y,\{,\é) be fuzzy biclosure spaces. A map
fr(X,u,u,) > (Y, \,¥) iscalledg -fuzzy irresolute iff *(v) is @ -fuzzy
closed set in(X,ul,uz) for everg -fuzzy closed get (M,\{,\é).

Clearly, a mapf :(X,u,u,) - (Y, v, y) ig -fuzzyirresolute ifand oiily
f Mv) isa g -fuzzy open set in(X,ul,uz) for evely  -fuzzy opmt U in
(Y. v y).

The following statement is obvious.
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Proposition 4.4. Let (X,u,u,) and (Y,\4,%) be fuzzy biclosure spaces. If
f:(X,u,u,) - (Y, V, ) is g -fuzzy irresolute, therf  ig - fuzzy continuous

Proposition 4.5. Let (X,ul,uz) (Y,\{, \é) and (Z,w,w,) be fuzzy biclosure spaces.
Let f:(X,u,u,) - (Y, v, ¥) andh:(Y,y, ) - (Z W, w) be maps. Then

0] If hisfuzzy continuous and ig -fuzzy contimspthenhe f isg -fuzzy
continuous.
(i) If fandh areg -fuzzyirresolute, theho f @ -fuzzyesolute.

(i) if his g -fuzzy continuous andf ig  -fuzzy irresoluteen (ho f)_l (n) is
g -fuzzy continuous.
Proof: Let 77 be a fuzzy closed subset@i,V\{, V\Q) . Then s a fuzaged subset

of (ZV\{) and(Z,Wz) respectively. Since the mBp s fuzzy iomios, h™ (17) is a
fuzzy closed subset offY, \{) ar(d’, \/2) respectively. Congatyyd (17) is a fuzzy
closed subset of Y, \{, ) . Since the mép gis -fuzzy cantis, f *(h™ (7)) isa
g -fuzzy closed subset of X,u,u,) . Therefofbo )™ (7) isga -fuziosed

subset of (X,Lh, UZ) .Hence, themdpe f  gs  -fuzzy contisuou
The proofs of (ii) and (iii) are similar.

Proposition 4.6. Let{(X u Lf, all J)} be a family of fuzzy biclosure spaces. Then

a Ya
for each S0J , the projection map : |‘l(xa, u, uﬁ) - ( X5, U, Lg) ig -fuzzy
all
continuous.

Proof: It is obvious.

Proposition 4.7. Let (X,Ul, uz) be fuzzy biclosure space and I%éY v; \{," all J)}

a

be a family of fuzzy biclosure spaces. Lef:X - I_lY” be ap.mif
all

fo(X,u,u) - I_! (\{,, v, 32) is g -fuzzy continuous, then
ad

Mo fi(X,u,u) - (\{,, v, @) is g -fuzzy continuous for eaaf ] J
Proof: Let f be g -fuzzy continuous. Sinca, is fuzzy contumsidor eacha JJ |
therefore it follows thatz, o f isg -fuzzy continuousr feacha [1J
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Proposition 4.8. Let {(X u,uwal J)} and {(Y V-,V a O J)} be families of

a' Yo al! a’' o

fuzzy biclosure spaces. For eaahl]J , 1€ :X, - Y, be a mapd

f: rl X, - rlY” be  defined by  f((X)an ) =( fo,(>g7,))0,DI . If
al ad

. 1 2 . _ .
f .!;l (Xa,ua, ua) - !:l(\g,, v, j) is g -fuzzy continuous, then

f, :(Xa,uf,,us) - (\g, v, )f) is g -fuzzy continuous for eacty 0J
Proof: Let 77 be a fuzzy closed subset c(fY ,V};,\é) . Thex [, isfuzzy

a#
alld

closed subset ofr!(Ya,v},,\ﬁ) . Since the mab @s  zyfuzontinuous
ad

£ nx Y, |= f/z_l(ﬂ)xl ! X, isag -fuzzy closed subsetqf_l(xa,ufl,,qf) . By
az a# ad
all ad

Proposition 4.7,f,*(77) isag -fuzzy closed subse( Xf;, Uy, uf;) Hence, the map
f, is g -fuzzy continuous for eacB]J

5. Generalized fuzzy closed maps
In this section, we introduce the notion®@f eneedifuzzy closed map argl  eneralized

fuzzy open map in fuzzy biclosure spaces and stodye of their properties.

Definition 4.1. Let (X,u,u) and (Y,¥,%) be fuzzy biclosure spaces. A map
fo(X,u,u,) > (Y, V, ) is calledg -fuzzy closed (resg ~ -fuzzy openfi{y) s
a g -fuzzy closed (respd -fuzzy open) sel(‘rﬁ, ' \é) whengveis a fuzzy closed

(resp. fuzzy open) set I@(Ul Uz)
Every fuzzy closed map i§ -fuzzy closed.
The following statement is evident.

Proposition 4.2. Let (X, u, ), (Y, 4, %) and (Z,W,W,) be fuzzy biclosure spaces.
If the map f :(X,ul, uz) - (Y, v, \5) is fuzzy closed(resp. fuzzy open) ahd map
h:(Y, v, \é) - ( Z W, vy) is 0 -fuzzy closed(respg -fuzzy open), then the map
ho f :(X, u, LE) - ( Z W, vy) is g -fuzzy closed (resfg  -fuzzy open).
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Proposition 4.3. Let (X,ul,uz) , (Y,\{, \é) and (ZV\{WZ) be fuzzy biclosure
spaces. If the maghe f :(X, u, LE) - ( Z W, Vy) ig -fuzzy closed and the map
f:(X,u,u,) > (Y,V, ) is surective and fuzzy continuous, then the map
h:(Y, ¥, %) - (Z w, W) is g -fuzzy closed.

Proof: Let /7 be a fuzzy closed subset(df, v, \é) . Then  is ayfwkased subset of
(Y,\{) and (Y,Vz) respectively. Sincé  is fuzzy continuos; (17) is a fuzzy closed
subset of(X,ul) anc(X, Uz) respectively. Consequenfly: (/7) igzayf closed
subset of (X,ul,uz) . Sinceho f isg -fuzzy closed anfl is suvect
ho f( £t (/7)) = h(l]) is a g -fuzzy closed subset ()Z,V\g, V\é) . Therefore, the map

h is g -fuzzy closed.

Proposition 44. Let (X,u,u) ,(Y,4, %) and (Z,w,w) be fuzzy biclosure
spaces. If hof :(X, u, LE) - ( Z W, Vy) is fuzzy closed and
h:(Y, v, \é) - ( Z W, vy) is injective and @ -fuzzy continuous, then
f:(X,u,u,) > (Y, V, ) is g -fuzzy closed.

Proof: Let77 is afuzzy closed subset(dl(,ul,uz) .Then is ajudosed subset of
(X,u) and (X,u,) respectively. Sincéio f is fuzzy closedho f(17) is afuzzy
closed subset ofZ,w) an,w,) respectively. Consequehtyf (/7) is a fuzzy
closed subset o(Z,w,w,) . Sinceh @ -fuzzy continuoaed injective,
h(he £(r7))= f(n7) is ag -fuzzy closed subset Y.\, %) . Therefore, thapm

f is g -fuzzy closed.

a' Ya’?

for each SJJ , the projection maf: rl (Xa, u, uﬁ) - ( Xg L% lﬁ) g -fuzzy
all
a#f

Proposition 4.5. Let{(X u Lﬁ call J)} be a family of fuzzy biclosure spaces. Then

closed.
1 2

Proof. Let#n7 be a fuzzy closed subset f(Xa,ua, ) andlety be &@ -
all

fuzzy open subset ({fXﬁ, u}j) such that7z, (n)<y . Them< nﬂ‘l(y) =yx[1Y,

an
azp
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Since yx| | X, is ag -fuzzy open subset Ffl(xa, uf,) amd  is a fucdaged
adl

an
azp

subset Ofl_l (xg, u, u,f) |—l w2, (n) < yx |‘l X, . Consequentiy7T, (7)< y
all all

all
azf

Therefore, 7, (17) is a g -fuzzy closed subset c(fxﬂ,u;,ufg) . Hencey thap

m, is g -fuzzy closed.

Proposition 4.6. Let (X,Ul, uz) be a fuzzy biclosure spao[e(,Ya, v, ViaO J)} be a
family of fuzzy biclosure spaces arfd: X — l_l Y, be amap. Then
all

() - (% 4. ¥)

is g -fuzzy closed if and only if77, o f 1(X,u,u,) - (\{,, v, j) ig -fuzzy closed
foreachalJ .
Proof: Let SU0J . Let 7 be a fuzzy closed subsetb}(,ul,uz) atd/. Then
f(n)<m™(y)=yx ] Y, . Sinceyx D Y, isag -fuzzy open subsetE! (Ya, v},)
azB azp
and f(n) is a fuzzy closed subset m (Ya, v, \5) |_,!V§ITH f(n)<yx[]Y,
an a0 ggﬂ

ConsequentlyV;7T, f (7)< . Thereforer, f (7) is@ -fuzzy closeuibset of
VARY;

(Yﬁ, /g ﬁ). Hence, the map7z; ° f is @ -fuzzy closed map.
Conversely, let the mag, o f  bega -fuzzy closed feheallJ . Suppose
that the mapf is nof -fuzzy closed. Then therstexa fuzzy closed subsgt of

(X,u,4,) suchthatf (7) isnog -fuzzy closed subseﬁ(Ya, v, \5) . Theegfo

ad

there exists S0J such thatrz, (f (/7)) is nog -fuzzy closed subsel(hflg, V};, V;)
Butthe map7,o f isg -fuzzy closed, henug(f (/7)) iga -fudaged subset of

(Yp, V};, \é) . This is a contradiction. Therefore, the mhp  gsfuzzy closed.
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a’' Vo

Proposition 4.7. Let {(Xﬂ, U, al J)} and {(Y VL, Voal J)} be families of
fuzzy biclosure spaces. For eachl]J , B X, - Y, be a dioje and let

f :au X, - HElY" be defined byf ((x,)) . =(1,(x,))_

Then f:[]( X, U, &) - Y,,\V,¥) isg -fuzzy closed if and only if
Nl )~ )

fa:!;l(xa,uf,,tﬁ) - aEl(Y, v, )f) is g -fuzzy closed for eacty 0 J

Proof: Let S0J . Let/7 be afuzzy closed subset(dl(ﬁ,u;,uf;) .Then| | X, is
az

alld

a fuzzy closed subset (Xa, u, uﬁ) . Since the nfap is g -fuzzy closed,
all

flnx[]X, |is a g -fuzzy closed subset Ffl(Ya\/},\ﬁ)
all

az
aldd

But f|7x[]X, |=f(7)x[]Y,. hencef,(7)x[]Y.

az a# az
aldd add alld

is a g -fuzzy closed subsetIJ_fl(Ya,v;,\é) . By Propositid) 4, (/7) is ag -fuzzy
ad

closed subset ((fY ,V}j, \é) . Hence, the mbp gis -fuzzy clésedach0J .
Conversely, letf, b -fuzzy closed for eghlJ . Ssppbatf is nog
-fuzzy closed. Then there exists a fuzzy closedesup of l_l (Xa, U, Lﬁ) such that
all

f(n7) is not a g-fuzzy closed subset m (Ya, v, \5) . Thereforeratexists 1 J
all

such that f, (ﬂﬁ (/7)) is not a g-fuzzy closed subset(tﬁ,, V5, \é) t.By(n) is a
fuzzy closed subset X, U, U3)  anfl; is g -fuzzy closed,f, (7, (7)) isag -
fuzzy closed subset r{f{ ,\/}3, v;-) . This is a contradictiomergfore, the mad ig -

fuzzy closed.

5. Conclusion

In this paper, using the concept of g-fuzzy closetl the notion of generalized fuzzy
continuous maps and generalized fuzzy closed nmiagsazzy biclosure spaces has been
introduced. Apart from the introduction of concepgeneralized fuzzy continuous maps
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and generalized fuzzy closed maps in fuzzy biglwspaces, several important properties,
results and characterization of g-fuzzy continumaps and g-fuzzy closed maps in fuzzy
biclosure spaces has been proved.
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