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Abstract: In this paper, we introduced new class of contisumaps called fuzzyre-
continuous maps in fuzzy topological spaces andiesiusome of their basic properties.
Also we introduce fuzzgro-irresolute functions in fuzzy topological spaces atudied
some of their properties.
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1. Introduction

Chang [6] introduced fuzzy topological spaces. &dvepologists extended the concepts
in topological spaces to fuzzy topological spadd® study of continuity and its weaker
forms constitutes an established branch of invaitig in general topological spaces.
Recently some researchers extended to these stodiks broader framework of fuzzy
topological spaces. Fuzzy semi continuity, fuzap@dt continuityhas been introduced
and studied byAzad [1], fuzzy strong semi continuity and fuzzseqzontinuity has
beenintroduced and studigay Shahna [5]. We introducexfe-continuous and dfw-
irresolute mappings and study some of their fundaahgroperties.

Definition 1.1. A fuzzy set A of (Xg) is called

1. Fuzzy semi open (in short, Fs-open) [1] # &I(Int(A)) and a fuzzy semi-closed (in
short, Fs-closed) if Int(CI(ARA or if and only if there exist exists a fuzagen
set V in X such that \2A<cl(V).

2. Fuzzy pre-open (in short, Fp-open)[5] i£Ant(CI(A)) and a fuzzy pre-closed (in
short, Fp-closed) if Cl(Int(A)XA

3. Fuzzyo-open (in short, &-open)[5] if A< Int(CI(Int(A))) and a fuzzy-closed (in
short, Fe-closed) if ClI (Int(CI(A)) XA

4. Fuzzy semi-pre-open (in short, Fsp-open)[20] sf@I(Int(CI(A))) and a fuzzy semi-
pre-closed (in short, Fsp-closed) if Int(CI(Int(AR A

5. Fuzzy regular-open set of X if int(al( = u.

Fuzzy regular-closed set of X if cl(ipd) = u.

o
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Definition 1.2. A fuzzy set A of (X5 ) is called

fuzzy rw-closed[4] if clf)< p wheneveb < p & pis fuzzy regular semi-open in X.
fuzzy gp-closed [7 ] if pcl)< p whenevei. < pand p is fuzzy open in X.

fuzzy gs-closed [11] if scl)< p whenevei < pand p is fuzzy open in X.

fuzzy ag-closed [3] if acl(A)< u whenevei. < pand p is fuzzya-open in X.

fuzzy o-closed [12] if clf)< p whenevei. < pandp is fuzzy semi-open in X.
fuzzy g-closed [2] if cK)< p whenevei. < pandp is fuzzy openin X.

fuzzy gsp-closed [9] if spA< u whenevei. < pand p is fuzzy open in X.

fuzzy sg-closed [10] if scl)< p whenevek < pand p is fuzzy semi-open in X.
fuzzy aro-closed [15] ifacl(A)< u wheneveh < pand p is fuzzy rw-open in X.

©WCONOTO~®NE

Definition 1.3. [8] A fuzzy point X€A is said to bequasi-coincident (in short g-
coincident) with the fuzzy set A is denoted RgA if and only if A + A(x) > 1.

A fuzzy set A is quas-coincident with a fuzzy seti&oted by AgB if and only if there
exists ¥ X such that A(x) + B(x) > 1.

If the fuzzy sets A and B are not quasi-coincidben we writeAgB .
A fuzzy set B is said to begneighbourhood (in short, g-nbd) of a fuzzy set A if there
is a fuzzy open sets U with AqUB.

Definition 1.4. [14] A fuzzy set A in (Xg) is called kro-nhd of a fuzzy point xif there
exists a kro-open set B such thateB < A.

A fuzzy set A in (Xg) is called fuzzyarw-g-nhd of a fuzzy point)x(resp. fuzzy set B), if
there exists adtw-open set U in () such that qU < A (resp. Bq: A).

2. Far @-continuous and Far @-irresolute functions

We introduce Bro-continuous and &w-irresolute mappings and study some of their
fundamental properties and also we introduce flzzyspace as an application of fuzzy
aro-closed set.

Definition 2.1. A mapping f.(X7)—(Y,o0) is called fuzzyarw-continuous (in short, &fw-
continuous) if (V) is Farm-closed in (Xg) for every fuzzy closed set V of (&),

Definition 2.2. A mapping f :(X1)—(Y,oc) is called fuzzyorm-irresolute(in short, & -
irresolute) if (V) is Fare-closed in (Xs) for every Fro-closed set V of ().

Definition 2.3. A fuzzy topological space (¥),is called a fuzzy I, space if every dro-
closet setin it is fuzzy closed.

Theorem 2.4. 1) If f:(X,1)—(Y,0) be fuzzy continuous then f isufe-continuous.

2) If f:(X,1)—(Y,0) be Fr-continuous then f isdfw-continuous.

Proof: 1) Let V be a fuzzy closed set in ¢, Since f is fuzzy-continuous,'tV) is F-
closed in (X). Every F-closed is &w-closed set, (V) is Faro-closed in (X;). Hence
f is Faro-continuous.
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2) LetV be a fuzzy closed set in @, Since f is k-continuous, T(V) is Fo-closed in
(X,7). Every Fo-closed is Bro-closed set, #(V) is Faro-closed in (X5). Hence f is
Farm-continuous.

Example 2.5. Let P=Q={a,b,c,d} and the fuzzy sets A, B,C,ERE>[0, 1] be defined as

_1lifx =a _1lifx=b _1if x=a,b
Alx) = 0 otherwise B(x) = 0 otherwise Ce) = 0 otherwise
D(x) = lif x =a,b,c E(y)zlify=c,d G(X)zlifx=a,d

0  otherwise 0 otherwise 0 otherwise
Consider Tand T ={1,0,A,B,C,D} then (P,T) and (Q,%) are fuzzy topological space.
Let map f: P>Q defined by f(a)=c, f(b)= a, f(c)=b, f(d)=d, théis Farm-continuous but
not fuzzy-continuous and notfeontinuous, as fuzzy closed set E in Q, th&Ej=G in
P which is not E-closed , not F-closed set in P.

Theorem 2.6. If f: (X,1)—(Y,0) be Faro-continuous. Then f isdg-continuous.
Proof: Let V be a fuzzy closed set in @y, Since f is kro-continuous, T(V ) is Fare-
closed in (X5). Every Firo-closed is bg-closed set, f(V) is Fog-closed in (Xg).
Hence f is leg-continuous.

Example 2.7. Let X=Y={a,b,c} and the fuzzy sets A, B,:%&— [0, 1]

_ lifx =a _ 1lif x =b,c _1if x=a,c
A __ 0 otherwise BGO = 0 otherwise GO = 0 otherwise _
Consider T={1,0,A,B}, T.={0,1,A} Then (X,T,) and (Y,T,) are fuzzy topological space.
Let map f: XY defined byf(a)=b, f(b)=a, f(c)=c then f is dg-continuous but not
Foarm-continuous as F-closed set B in Y, then(B)=G in X which is not kro-closed
setin X

Theorem 2.8. Let f:(X, 1)—(Y,0) be Fre-continuous if and only if inverse image of
each fuzzy open set of @),is Faro-open in (Xz).

Proof: Let f be Riro-continuous. If V is any fuzzy open set in §Y then f'(1-V)
=1-f (V) is Fore-closed. Hence (V) is Faro-open in (X,t).

Conversely Let V be a fuzzy closed set ind)Y By hypothesis, (1 - V) is Faro-open

in (X,7). This gives T(V) is Faro-closed.

Hence f is kro-continuous.

Theorem 2.9. If f:(X,1)—(Y,0) is Farw-continuous then for each fuzzy pointof X
and Alle such that f(Y A, there exists a &w-open set B of X such that,3B and
f(B) <A.

Proof: Let x, be a fuzzy point of X and Bo such that f(Y0JA. Take B=f'(V). Since
1- A'is fuzzy closed in (Yg) and f is Fro-continuous, we have'{1-A)= 1-f*(A) is
Fare-closed in (Xg). This gives B=F{(A) is Fare-open in (Xr) and xOB and f(B)=
f(F(A))<A.

Theorem 2.10. If f:(X,1)—(Y,0) is Farw-continuous then for each fuzzy point of X

and Ao such that f()gA, there exists a dfo-open set B of X such thatgB and
f(B) <A.
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Proof: Let x be a fuzzy point of X and Bo such that f(Y)gA. Take B=f'(A).
By above thereon 2.9, B istf-open in (Xz) and xgB and f(B)= f(F'(A))< A.

Theorem 2.11. If f:(X,1)—(Y,0) is Furw-irresolute then f is drw-continuous.
Proof: As every fuzzy closed set isuio-closed and f is &ro-irresolute map.

Remark 2.12. The following example shows that reverse impliaais not true.

Example 2.13. Let X={a,b,c,d},Y={a,b,c} and
fuzzy sets A,B,C,iX—[0,1] E,FY—[0,1] be defined as

_ lifx =a _ 1lifx=b _1if x=a,b
AR _1 (% otherwli)se BOg = (ipftherwise e = (i (_)ftherw%)se
_ 1lifx =a,b,c _ Iy =a _ t1y=
D(x) = E(y) = G(y) =
() 0 otherwise ) 0 otherwise 0 otherwise

1 ={0,1,A,B,C,D} o ={0,1,E} Then (Xz) and (Yp) are fuzzy topological space. Let
map f:X-Y defined by f(a)=b, f(b)=a, f(c)=a, f(d)=c therisfFaro-continuous but f is
not Fare-irresolute, as d&o-closed set G in Y, then™fG)=A in X , which is not
Foarm-closed set in X.

Theorem 2.14. Let f:(X,1)—(Y,0) and g:(Yo)—(Z,n) be any two functions. Then
i) gof:(X,1)—(Zn) is Fare-continuous if g is fuzzy-continuous and f igr&-irresolute.

i) gof:(X,1)—(Z) is Faro-irresolute if g is kro-irresolute and f is &ro-irresolute.

i) gof:(X,1)—(Zn) is Faro-continuous if g is &re-continuous and f is dfw-irresolute.

Proof:

(i) Let U be a Fopen set in @@, Since g is Fuzzy-continuous,'@) is Fuzzy-open set
in (Y,0). Since every Fuzzy-open isu-open then g(U) is Fare-open in Y, siince
f is Foro-irresolute Ti(g™*(U)) is an Frw-open set in (X%). Thus (gf)™(U)=
f(g™(V)) is an Fre-open set in (X) and hence gof isdfw-continuous.

(i) Let U be a Rro—open set in (#). Since g is kro-irresolute, gi(U) is Form-open
set in (Y,0). Since f is kro—irresolute, T(g™(U)) is an Furo-open set in (X). Thus
(g°f) “(U)=FY(g™*(V)) is an Ferm-open set in (%) and hence gof isdfw-irresolute.

(iii) Let U be a fuzzy-open set in (g, Since g is fuzzy-continuous,*J) is fuzzy-open
set in (Yp). As every Fopen set isuFo—open, g'(U) is Faro—open set in ().
Since f is kro—irresolute T(g(U)) is an Fro—open set in (). Thus(gf)™(U)=
f(g(V)) is an Frw-open set in (%) and hencedj is Fare-continuous.
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