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l. INTRODUCTION
1.

In order to deal with uncertainties, the idea of fuzzy sets was introduced by L.A. Zadeh
[30] in 1965. The potential of fuzzy notion was realized by the researchersand has successfully
been applied in all branches of Mathematics. In 1968, C. L. Chang [4] applied basic concepts of
general topology to fuzzy sets and introduced fuzzy topology. Based on this concept, many studies
have been conducted in general theoretical areas and in different application sides.In the recent
years, a considerable amount of research has been done on many types of fuzzy continuity in fuzzy
topology.

The concept of Baire sets in classical topology was introduced and studied by Andrzej
Szymanski [1].The notion of fuzzy Baire sets in fuzzy topological spaces was introduced and
studied by G.Thangarajand R.Palani [14] by means of fuzzy open sets and fuzzy residual sets.
In 2020 ,the notion of fuzzy Baire continous functions between fuzzy topological spaces is
introduced and studied by G.Thangaraj and S.Senthil[20]. In 2017, the notion of fuzzy pseudo-
continuous functions between fuzzy topological spaces was introduced and studied by G.Thangaraj
and K.Dinakaran [17]. The purpose of this paper is to introduce and study fuzzy Baire irresolute
functions and fuzzy pseudo-irresolute functions between fuzzy topological spaces. The existence of
such functions is ensured by establishing fuzzy continuous and somewhat fuzzy nearly open
functions between fuzzy topological spaces. The conditions for the preservation of fuzzy sets being
fuzzy first category under fuzzy continuous functions and for the preservation of fuzzy sets being
fuzzy residual under fuzzy open functionsbetween fuzzy topological spaces are obtained. A condition
for a fuzzy topological space to become a fuzzy semi-normal space is obtained by means of
establishing fuzzy continuity and fuzzy openness between it and a fuzzy Baire- separated space.
Itis shown that fuzzy continuous and somewhat fuzzy nearly open function between topological
spaces is a fuzzy Baire irresolute function. It is observed that the inverse image of a fuzzy
Baire-separated space is a fuzzy Baire-separated space under fuzzy continuous and fuzzy open
functions. The conditions for the inverse images of fuzzy pseudo -open sets to become fuzzy
simply*open sets, fuzzy resolvable sets are obtained by means of fuzzy pseudo- irresolute
functions.
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. PRELIMINARIES
Some basic notions and results used in the sequel are given in order to make the
exposition self - contained. In this work by (X, T) or simply by X, we will denote a fuzzy
topological space due to Chang (1968). Let X be a non-empty set and | the unit interval [0,1].
A fuzzy set A in X is a mapping from X into |I. The fuzzy set Oyis defined as 0y (x) =0,
for all x e Xand the fuzzy set 1y is defined as 1y (x) = 1, for all x € X.

Definition 2.1[4] : A fuzzy topology is a family T of fuzzy sets in X which satisfies the
following conditions :

(@. 0xke T and 1€ T

(b). If A, BET, then AA BET,

(c). If A,eT for each ieJ, then v; A€T.

T is called a fuzzy topology for X, and the pair ( X,T) is a fuzzy topological space, or fts
for short. Members of T are called fuzzy open sets of X and their complements, fuzzy closed
sets.

Definition 2.2 [4]: Let (X,T) be a fuzzy topological space and A be any fuzzy set in (X,T).
The interior, the closure and the complement of A are defined respectively as follows :
(D). int@) = v{wp<2i, peT};
@i). cd @ = A {pu/ A< p,1-peT};
(i) A (x)=1-A(x), for all x € X.
For a family {A;/i €1} of fuzzy sets in (X,T), the wunion ¢ = v; () and
intersection 6 = A; (&), are defined respectively as
(iv). W) = supi{ A(x) /x €X};
(v). 6(x) =inf; { A(x) /x €X}.

Lemma 2.1[2] :For a fuzzy set A of a fuzzy topological space X

(). 1—=int(x) = cl(1-2A) and (ii). 1— cl (@) =int (1-2).
Definition 2.3 : A fuzzy set Ain the fuzzy topological space (X,T) is called a
(i). fuzzy regular-open set if A = int cl (A); fuzzy regular-closed set if A= clint(A)[2].
(i).fuzzy Gg -setin (X, T) if A = A7Z; (), where AN €T fori€l and fuzzy F,-set in (X,T)
if A = Vi2,(%), where 1-)A €T for iel [3].
(iii).fuzzy dense set in (X,T)if there exists no fuzzy closed set p in (X,T) such that A< p <1.
That is, cl(Ar) =1, in (X,T) [9].
(iv).fuzzy nowhere dense set in (X,T)if there exists nonon-zero fuzzy openset p in (X,T) such
that w <cl(A) That is, intcl(X) = 0, in(X,T) [9].
(v). fuzzy first category setin (X,T)if A= VZ; (X)), where (A;)'s are fuzzy nowhere dense sets in (X,T).
Any other fuzzy set in (X, T) is said to be of fuzzy second category[9].
(vi). fuzzy residual set in (X,T) if 1 — A is a fuzzy first category set in (X,T)[11].
(vii).fuzzy Baire set in (X,T) if A = pn A 8§, where p is a fuzzy open set and § is a fuzzy
residual set in (X,T) [14].
(viii).fuzzy pseudo-open set in (X,T)if A =pvy, where u is a fuzzy open setandy is a fuzzy
first category set in (X, T)[17].
(ix). fuzzy somewhere dense set in (X,T) if there exists a non-zero fuzzy open set p in (X,T)
such that p < cl(A). That is, intcl(A) # 0, in (X, T)[10].
(x). fuzzy simply open set in (X, T) if Bd(A) is a fuzzy nowhere dense set in (X,T), where
Bd(A) = cl(d) A cl (1 —2) [15].
(xi). fuzzy resolvable set in (X,T) if for each fuzzy closed set p in (XT),
{cd(pA A) A cd(pAa[l —=X])} is a fuzzy nowhere denseset in (X,T)[18].
(xii).fuzzy simply*open set in(X,T) if A =pvy,where p is a fuzzy openset and y is a fuzzy
nowhere dense set in (X,T)[16].
Definition 2.4[22] Let (X,T) be a fuzzy topological space. Then, a fuzzy set A in X is said to have
the property of fuzzy Baire if A= (pAmn) v§8, where pis a fuzzy open set, n is a fuzzy
residual set andé is a fuzzy first category set in X.
Definition2.5 : A fuzzy topological space (X,T) is called a
(i).fuzzy Baire -separated space if for each pair of fuzzy closed sets p; and p, in (X,T) such
that p; < 1—p,, there exists a fuzzy Baire set n in (X,T) such that p; <n <1 — p, [25].
(ii). fuzzy seminormal space if given a fuzzy closed set A and a fuzzy openset p such
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that A < p, then there exists a fuzzy regular open set o such that A< o < p[7].
(iii). fuzzy Baire space if int (V2,(A,)) = 0, where (A;)'s are fuzzy nowhere dense sets in (X,T) [11].
(iv).fuzzy second category space if int (V2;(A;))) # 0, where (A;)'s are fuzzy nowhere dense sets

in (X, T)[11].

(v). fuzzy hyperconnected space if every non-null fuzzy open subset of (X,T) is fuzzy dense

in (X, T) [6].

(vi).fuzzy nodef space if each fuzzy nowhere dense set is a fuzzy F,—set in (X, T) [26].
(vii).fuzzy extraresolvable space if whenever A; and A;(i #j) are fuzzy dense sets in(X,T),

then 2; A%y is a fuzzy nowhere dense set in (X,T) [29].

(viii).fuzzy Brown space if for any two non-zero fuzzy open sets A and p in (X,T),

cd) £ 1 — c(w, in (X,T) [28].

(ix).fuzzy hereditarily irresolvable space if there is no non-zero fuzzy resolvable set in (X,T) [21].

(x) .fuzzy D-Baire space if every fuzzy first category set in(X,T) is a fuzzy nowhere dense
set in (X, T)[12].

(xi). fuzzy P-space if every non-zero fuzzy Gg-set in (X,T) is fuzzy open in (X,T)[8].

(xii). fuzzy submaximal space if for each fuzzy set Ain (X,T) such that cl(}) =1, A € T [3].

Definition 2.6 : Let (X,T) and (Y,S) be any two fuzzy topological spaces. A function f: (X, T) = (Y,S)

is called a

(i) fuzzy continuous function if for every non-zero fuzzy open set A in (Y,S), f71(A) is a
fuzzy open set in (X,T) [4].

(if). somewhat fuzzy nearly open function if for all Ae T and f(A) # O, there exists a non-zero
fuzzy open set p of (Y,S) such that p < cl[f(A)]. That is, intcl[f(A)]=# 0, in(Y,S) [13].

(iii).fuzzy pseudo-continuous function if for each fuzzy open set A in (Y,S),
f71(X) is a fuzzy pseudo-open set in (X,T)[17].

(iv).fuzzy Baire continuous function, if for every non-zero fuzzy open set Ain (Y,S),
f71(A) is a fuzzyBaire set in (X,T)[20].

(v).fuzzy simply continuous function if for every non-zero fuzzy open set Ain (Y,S),
f=1'(A) is a fuzzy simply open set in (X,T)[15].

(vi).fuzzy simply* continuous function if for every non-zero fuzzy open set Ain (Y,S),
f=1(A) is a fuzzy simply* open set in (X,T)[16].

(vii).fuzzy resolvable function if for every non-zerofuzzy open set Ain (Y,S), f~1 (L) is a
fuzzy resolvable set in (X,T)[19].

Theorem 2.1[25] : If A is a fuzzy closed set and & is a fuzzy open set in a fuzzy
Baire - separated space (X,T) such that A < §, then there exists a fuzzy Baire set mn in (X,T)
such that A <n < §.

Theorem 2.2 [23]: If there exists a fuzzy Baire set in a fuzzy hyperconnected and fuzzy
second category (but not fuzzy Baire) space (X,T), then (X,T) is not a fuzzy hereditarily
irresolvable space.

Theorem 2.3[24]:If 6 is a fuzzy open set in a fuzzy hyperconnected and fuzzy nodef
space (X,T), thend is a fuzzy Baire set in (XT).

Theorem 2.4[28]:If A is a fuzzy dense set in a fuzzy Brown and fuzzy nodef space
(X,T), then A is a fuzzy residual set in (X,T).

Theorem 25[24]:1f L is a fuzzy residual set in a fuzzy extraresolvable space (X,T), then
int &)= 0, in (X,T).

Theorem 2.6 [17] :If X is a fuzzy pseudo-open set in a fuzzy hyperconnected space (X,T), then
A is a fuzzy simply open set in (X,T).

Theorem 2.7 [17]: If X is a fuzzy pseudo-open set in a fuzzy hyperconnected space (X,T),
then A is a fuzzy resolvable set in (X,T).
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Theorem 28[23]: If A is a fuzzy Baire set in a fuzzy strongly hyperconnected space
(X,T), then & is a fuzzy open set in (X,T).

Theorem 2.9[23] :If A is a fuzzy Baire set in a fuzzy submaximal [ fuzzy globally disconnected]
and fuzzy P -space (X,T),then for a fuzzy first category set upin (X,T), Avu is a fuzzy
pseudo-open set in (X,T).

Theorem 2.10 [23] :If X is a fuzzy Baire set in a fuzzy strongly hyperconnected space (X,T),
then for a fuzzy first category set pin (X,T),Avpis a fuzzy pseudo-open set in(X,T).

Theorem 2.11[23]: If A is a fuzzy pseudo-open set in a fuzzy D-Baire space (X,T), then
A is a fuzzy simply*open set in (X,T).

Theorem 2.12 [23] :If A is a fuzzy pseudo-open set in a fuzzy hyperconnected and fuzzy
D-Baire space (X,T), then X is a fuzzy simply open set in (X,T).

Theorem 2.13 [5]:In any fuzzy topological space (X, 1), the following conditions are equivalent:
(i) (X,1) is fuzzy hyperconnected space.
(ii). Every fuzzy subset of X is either fuzzy dense or fuzzy nowhere denseset there in.

IV. Fuzzy Baire Sets, Fuzzy Pseudo-Open Sets And Fuzzy Continuous Functions

If f:(XT)—>(Y,S) is a fuzzy continuous function from a fuzzy topological space
(X, T) into another fuzzy topological space (Y,S) and A is a fuzzy first category set in (Y,S),
then does f~1(A) necessarily be a fuzzy first category set in (X,T)? The following example
shows that inverse images of fuzzy first category sets under fuzzy continuous functions between
fuzzy topological spaces need not be fuzzy first category sets.

Example 3.1: Let X ={a,b}. Consider the fuzzy sets A, pand a defined on X as follows:

A:X —[0,1] is defined as A(@ =05; i) = 0.7;

u:X-[0,1 is defined as p@ =08; ub = 04;

a:X-[0,1] is defined as a(@) =02; a() = 06.
Then, T ={0,A,1, o Avp, pva, Aap, pAa, (aviiap]), 1} and S ={0A,n, Avpu,Ainp, 1}
are fuzzy topologies on X. On computation, one can see that the fuzzy nowhere dense sets
in (X,S) are 1—A, 1—p 1—(Avp) and 1—(rap) =[1-A]v[l—plv [1—=(Avp)] implies
that 1 — (A Aap) is a fuzzy first category set in (X,S). Also on computation, the fuzzy nowhere
dense sets in (X,T) are1—A,1—(Avp) and A —2X)v(1—(Avp)) =1—2A, implies that 1 —2X is
a fuzzy first category set in (X,T).Define a function f: (X, T)—( X,S) by f(a) =a ; f(b)= b.
Clearly f is afuzzy continuous function from (X,T)into (X,S).Now f=!(1—(iap))=av[iau] #
1—x and ' (1—(iap)) is not a fuzzy first category set in (X,T), for the fuzzy first category
set 1—(Aap) in (XS).

The following proposition gives a condition for inverse images of fuzzy first category
sets under fuzzy continuous functions between fuzzy topological spaces to become fuzzy  first
category sets.

Proposition 3.1: If f: (X, T)—> (Y,S) is a fuzzy continuous function from a fuzzy topological
space (X,T) into a fuzzy topological space (Y,S) in which f(A) is a fuzzy somewhere dense
set in (Y,S) for each non-zero fuzzy open set A in (X,T) and p is a fuzzy first category set
in (Y,S), then f~'(u) is a fuzzy first category set in (X,T).

Proof : Le p be a fuzzy first category set in (Y,S). Then, p= V(W ), where ()’s are
fuzzy nowhere dense sets in (Y,S). Now =1 (w) =1 VZ,(1)) =V, (F1()). Since the
function f is a fuzzy continuous function from (X,T) into (Y,S) and cl (y; ) is a fuzzy closed
set in (Y,S), f1(cl(w)) is a fuzzy closed set in (X,T).Let A; = int[f~1(cl(w;))]. Suppose that
A # 0, in (X,T).Then, &; is a non-zero fuzzy open set in (X,T). Now A, = int [f~2(cl(w))
] <f71(c(w)), implies that f(&) < ff1(c(w)) <c(y) and intcl[f(X)] < intcl[c(y)]=
int cl (u; ). By hypothesis, f(%;) is a fuzzy somewhere dense set in (Y,S) andthus intcl (f (\;)) #
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0. This implies that intcl(w; ) # 0, a contradiction to ()’s being fuzzy nowhere dense sets
for which intcl (i; ) 0, in (Y,S). Thus, it must be that A; = 0, in (X,T)and then int [f~1(cl(w))
1=0. Since f(cl(y) ) is fuzzy closed in (X,T), f1(c () ) =c[f1(cl(w))] and int cl
[F1(cd (w)) 1= int [f71(cl (w) )] =0. Since intcl [f' ()] < int cl [f~1(cl () )], intel [f71(w)
]= 0.Then, [f~'(w)]’s are fuzzy nowhere dense sets in (X,T) and f~! (u) =V2, (f71(w)).Thus,
f~1 (w) is a fuzzy first category set in (Y,S).

Corollary 3.1: If f:(X,T) - (Y,S) is a fuzzy -continuous function from a fuzzy
topological ~ space (X,T) into a fuzzy topological space (Y,S) inwhich f(A) is a fuzzy
somewhere dense set in (Y,S), for each non-zero fuzzy open set Ain (X,T) and p is a fuzzy
residual set in(Y,S), thenf=! (u) is a fuzzy residual set in (XT).

Proof : Let u be a fuzzy residual set in (Y,S). Then, 1—u is a fuzzy firstcategory
set in (Y,S) and by Proposition 3.1, f~' (1 —p) is a fuzzy first category set in (Y,S). Now f~!
(1 —w=1—f"1(w, implies that 1—f"'(u) 1is a fuzzy first category set in (X, T) and
hence f~1 (u) is a fuzzy residual set in (X,T).

The following proposition gives a condition for images of fuzzy residual sets
under fuzzy open functions between fuzzy topological spaces to become fuzzy residual sets.

Proposition 3.2: If f: (X,T) - (Y,S) is a one-to-one, fuzzy open function from a
fuzzy topological space (X,T) onto a fuzzy topological space (Y,S) in which f='(A) is a fuzzy
somewhere dense set in (X,T) for each non-zero fuzzy open seti in (Y,S) and p is a fuzzy
residual set in (X,T), then f(u) is a fuzzy residual set in (Y,S).

Proof :Let upbe a fuzzy residual set in (X,T). Then, 1 —p is a fuzzy first category set
in (X,T) and thus 1 —pu=V2,(u; ), where ()'s are fuzzy nowhere dense sets in (X,T). Now
f@-w="f(V2(w))=V2 (f(w)). Since the function f is a fuzzy open function from
(X,T) into (Y,S) and cl () is a fuzzy closed set in (X,T), f(cl(w)) is a fuzzy closed
set in (Y,S). Let A = int[ f(cl(y))] Suppose that A; = 0, in (Y,S). Then, A; is a non-zero
fuzzy open set in (Y,S). Now A; = int [f(cl () )]s f (c(y)), implies that =1 (&) <f!
(f (cd(w)) = cl () [since f is one-to-one] and intcl (f71 (X)) < intcl (c(y))= intcl ().
By hypothesis, f~1 (%;) is a fuzzy somewhere dense set in (X,T)and thus intcl (f=* (A;)) # 0. This
implies that intcl (u; ) # 0, a contradiction to ()'s being fuzzy nowhere dense sets for which
intcl (; ) =0, in(X,T). Thus, it must be that A;= 0,in (Y,S) and then int[f(cl(y))]=0.
Since f(cl(y)) is fuzzy closed in (X,T), f(cl(w))=cl [f(cl(w))] and then int cl [f(cl(w))]=
int[f(cl(w))]=0. Since intcl[f(w)]< int cl[f(cl(w))], intcl[f(w)]= 0.Then, [f()]’s are
fuzzy nowhere dense sets in (Y,S). Since f is a one-to-one and onto function, f(1 —p) =
1-f(w) and 1—f(p) =V, f(w )where [f() I’s are fuzzy nowhere dense sets in (Y,S). This
implies that 1 —f(u) isa fuzzy first category set in (Y,S) and hence f (u) is a fuzzy residual
set in (X,T).

Corollary 3.2 :1If f :(X,T)—>(Y,S) is a one-to-one, fuzzy open function from a fuzzy
topological space (X,T) onto a fuzzy topological space (Y,S) inwhich f~1 (L) is a fuzzy
somewhere dense set in (X,T) for each non-zero fuzzy open setix in (Y,S) and p is a fuzzy
first category set in (X,T), then f(u) is a fuzzy first category set in (Y,S).

Proof : Let p be a fuzzy first category set in (Y,S). Then,1—u is a fuzzy residual set in
(Y,S) and by Proposition 3.2, f(1—p) is a fuzzy residual set in (Y,S). Since f is a one - to- one
and onto function, f(1 —p) =1 — f(wand then 1— f(u) is a fuzzy residual set in (X,T) and
hence f~1 (u) is a fuzzy first category set in (X,T).

The following proposition gives a condition for the inverse images of fuzzy Baire sets
under fuzzy continuous functions between fuzzy topological spaces to become fuzzy Baire sets.

Proposition 3.3 : If f:(X,T)—> (Y,S) is a fuzzy continuous function from a fuzzy
topological  space (X,T) into a fuzzy topological space (Y,S) inwhich f(A) is a fuzzy
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somewhere dense set in (Y,S) for each non-zero fuzzy open set A in (X,T) and p is a fuzzy
Baire set in (Y,S), then f~'(u) is a fuzzy Baire set in (X,T).

Proof : Let p be a fuzzy Baire set in the fuzzy topological space (Y,S). Then, p =8 A,
where § is a fuzzy open set and m is a fuzzy residual set in (Y,S).Then, f~1(wW) =f1(8An)
=f18)Af 1 (n). Since f is a fuzzy continuous function from (X,T) into (Y,S), f~1(8) is
a fuzzy open set in (X,T). From the hypothesis, by corollary 3.1, for the fuzzy residual set
nin (Y,S),f71(m) is a fuzzy residual set in (X,T). Then f~! () = f~1(8) Af~t (), where f~1(5)
is a fuzzy open set and f~1(n) is a fuzzy residual set in (X, T)and hence f~1(u)is a
fuzzy Baire set in (X,T).

Proposition 3.4 : If f:(X,T)- (Y,S) is a fuzzy continuous and somewhat fuzzy nearly open
function from a fuzzy topological space (X,T) into a fuzzy topological space (Y,S) and u is a
fuzzy Baire set in (Y,S), then f~1(u) is a fuzzy Baire set in (X,T).

Proof : The proof follows from Proposition 3.3 and definition 2.6(ii).

Proposition 3.5 :If f: (X,T) - (Y,S) is a one-to- one, fuzzy open function from a fuzzy
topological space (X,T) onto a fuzzy topological space (Y,S) inwhich f='(A) is a fuzzy
somewhere dense set in (X,T), for each non-zero fuzzy open set A in (Y,S) and p is a fuzzy
Baire set in (X,T), then there exists afuzzy Baire set 6 in (Y,S) such that f(pn) < 6.

Proof : Let p be a fuzzy Baire set in the fuzzy topological space (X,T). Then, p =8An,
where 6 is a fuzzy open set and m is a fuzzy residual set in (X,T). Then, f(u) = f (6An) <
f(6)Af(m). Sincef is a fuzzy open function from (X,T) into (Y,S), f(8) is a fuzzy open
set in (Y,S). From the hypothesis, by Proposition 3.2, for the fuzzy residual set n in (X, T), f(n)
is a fuzzy residual set in (Y,S). Then,f(§)Af(n) is a fuzzy Baire set in (Y,S). Let6 =
f(6)Af(n). Hence, there exists a fuzzy Baire set 6 in (Y,S) such that f(u) < 6.

Proposition 3.6 : If f: (X, T)—- (Y,S) is a fuzzy continuous function from a fuzzy
topological ~ space (X,T) into a fuzzy topological space (Y,S) in which f(X) is a fuzzy
somewhere dense set in (Y,S), for each non-zero fuzzy open set A in (X,T) and 0 is a fuzzy
pseudo-open set in (Y,S), then f~1(8) is a fuzzy pseudo-open set in (X,T).

Proof :Let 6 be a fuzzy pseudo-open set in (Y,S). Then, 6 =pu vy, wherep is a fuzzy
open set and yis a fuzzy first category set in (X, T). Then, f~1(8) = f Y(uvy) =f"1(n)
vl (y). Since fis a fuzzy continuous function from (X, T) into (Y,S), f~X(n) is a fuzzy
open set in (X,T). From the hypothesis, by Theorem 3.1, for the fuzzy first category set y in
(Y,S), £t (y) is a fuzzy first category set in (X,T). Thus f~1(8) = f~1(u) vf~1 (y), where f~1(p)
is a fuzzy open set and f~' (y) is a fuzzy first category set in (X,T), implies that f=! (u) is
a fuzzy pseudo-open set in (X,T).

The following proposition gives a condition for the inverse images of fuzzy  pseudo-
sets under fuzzy continuous functions between fuzzy topological spaces to become fuzzy pseudo-
open sets.

Proposition 3.7 : If f:(X,T)—= (Y,S) is a fuzzy continuous and somewhat fuzzy nearly open
function from a fuzzy topological space (X,T) into a fuzzy topological space (Y,S) and p is a
fuzzy pseudo-open set in (Y,S), then f~1(u) is a fuzzy pseudo-open set in (X,T).

Proof : The proof follows from Proposition 3.6 and definition 2.6 (ii).

Proposition 3.8 :If f :(X,T)—> (Y,S) is a one-to-one fuzzy continuous and fuzzy open
function from a fuzzy topological space (X,T) onto a fuzzy Baire- separated space (Y,S), then
(X,T) is a fuzzy Baire-separated space.

Proof : Let p; and p, be fuzzy closed sets in (X,T) suchthat p; < 1— p,. Then, f(u;) <
f(1- u),in (X,T).Since the function f is one-to-one and onto, f(1— w,) =1— f(u,) and
then f(u) <1— f(up).Now 1—p; and 1— p, are fuzzy open sets in (X,T) and f : (XT)
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- (Y,S) is a fuzzy open function, imply that f(1—y) and f (1 —p,) are fuzzy open sets
in (Y,S).Then, 1— f(p) andl— f(p,) are fuzzy open sets in (Y,S) and thus f(y) and
f(uy) are fuzzy closed sets in (Y,S).Since (Y,S) is a fuzzy Baire - separated space there exists a
fuzzy Baire  set m in (Y,S) such that f () < m <1-f(y,).Then, 1 f(p)<f1l(n) <
f1(1-f(p)) =1-f"f(up) and py < F7HF (uy) <F710) <F71(L- f(py ) = 1-F1 () < 1— .
Since a fuzzy open function from a fuzzy topological space (X,T) into a fuzzy topological
space (Y,S) is a somewhat fuzzy nearly open function [13], f: (X, T)—> (Y,S) is a fuzzy
continuous and somewhat fuzzy nearly open function from (X,T) onto (Y,S). Then, by
Proposition 3.4, for the fuzzy Baire set n in (Y,S), f~1(n) is a fuzzy Baire set in (X,T).
Hence, for the fuzzy closed sets p; and p, in (X,T) such that p; < 1—p,, there exists a
fuzzy Baire set f~' (n) in (X,T) such that p; <f'(m) <1 — p,, implies that (X,T) is a fuzzy
Baire- separated space.

The following proposition gives a condition by means of fuzzy continuous and fuzzy
open functions under which fuzzy topological spaces become fuzzy semi-normal spaces.

Proposition 3.9 : If f :(X,T)—> (Y,S) is a one-to-one fuzzy continuous and fuzzy open
function from a fuzzy topological space (X,T) in which fuzzy Baire sets are fuzzy regular
open setsonto a fuzzy Baire-separated space (Y,S), then (X, T) is a fuzzy semi-normal space.

Proof : Let f :(X,T)—> (Y,S) be a one-to-one fuzzy continuous and fuzzy open function
from a fuzzy topological space (X,T) onto a fuzzy Baire- separated space (Y,S). By Proposition
3.8, (X,T) is a uzzy Baire-separated space. Suppose that A is a fuzzy closed set and & is
a fuzzy open set in (X,T) such that A < 6. Since (X,T) is a fuzzy Baire -separated space, by
Theorem 2.1, there exists a fuzzy Baire set n in (X,T) such that A <m < &§. By hypothesis,
the fuzzy Baire set mn is a fuzzy regular open set in (X,T) and thus for the fuzzy closed
set A and the fuzzy open set 6 such thath <6, there exists a fuzzy regular open  set
n in (X,T)such that A< n < &. Hence it follows that (X,T) is a fuzzy semi-normal space.

The following proposition give conditions by means of fuzzy continuous and fuzzy open
functions forhyperconnected and fuzzy second category (but not fuzzy Baire) space to become fuzzy
non- hereditarily irresolvable spaces.

Proposition 3.10 : If f :(X,T)—- (Y,S) is a one-to-one fuzzy continuous and fuzzy open
function from a fuzzy hyperconnected and fuzzy second category (but not fuzzy Baire) space
(X,T) in which A <& for each fuzzy closed set A and for each fuzzy open set & onto a
fuzzy Baire- separated space (Y,S), then (X,T) is not a fuzzy hereditarily irresolvable space.

Proof : Let f : (X,T) » (Y,S) be a one-to-one fuzzy continuous and fuzzy open function
from a fuzzy topological space (X,T) onto a fuzzy Baire- separated space (Y,S). Then, by
Proposition 3.8, (X,T) is a fuzzy Baire- separated space. Suppose that A is a fuzzy closed
set and & is a fuzzy open set in(X,T) such that A < &. Since (X,T) is a fuzzy Baire -separated
space, by Theorem 2.1, there exists a fuzzy Baire set min (X, T) such that A<n < §. Since
(X,T) is a fuzzy hyperconnected and fuzzy second category ( but not fuzzy Baire) space, by
Theorem 3.2,(X,T) is not a fuzzy hereditarily irresolvable space.

Proposition 3.11 : If f: (X,T) » (Y,S) is a fuzzy continuous function from a  fuzzy
hyperconnected and fuzzy nodef space (X,T) into a fuzzy topological space (Y,S) and & is a
fuzzy open set in (Y,S), then f~1(§) is a fuzzy Baire set in (X,T).

Proof :Let 6 be a fuzzy open set in (Y,S). Since f : (X,T) = (Y,S) is a fuzzy continuous
function, f~1 (8) is a fuzzy open set in the fuzzy hyperconnected and fuzzy nodef space (X,T).
Then, by Theorem 2.3, f~1 (§) is a fuzzy Baire set in (X,T).

Proposition 3.12 : If f : (X,T) - (Y,S) is a fuzzy continuous function from a  fuzzy
hyperconnected and fuzzy nodef space (X,T) into a fuzzy topological space (Y,S), then f is a
fuzzy Baire continuous function from (X,T) into (Y,S).
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Proof: The proof follows from Proposition 3.11 and definition 2.6(iv).

Proposition 3.13: If A is a fuzzy dense set in a fuzzy Brown and fuzzy nodef space
(X,T), then for a fuzzy open set &in (XT),8AA is a fuzzy Baire set in (X,T).

Proof :Let § be a fuzzy open set in (X,T). Since (X, T) is a fuzzy Brown and fuzzy
nodef space, for the dense set A ,by Theorem 2.3, A is a fuzzy residual set in (X,T). Then,
SAMis a fuzzy Baire set in (X,T).

The following proposition shows that fuzzy Baire sets are having zero interior in fuzzy
extraresolvable spaces .

Proposition 3.14 :If A is a fuzzy Baire set in a fuzzy extraresolvable space (X,T),
then int (A)= 0, in (XT).

Proof : LetA be a fuzzy Baire set in(X,T). Then, A = pan, where p is a fuzzy open
set and m is a fuzzy residual set in (X,T).Since (X,T) is a fuzzy extraresolvable space, by
Theorem 2.4, for the fuzzy residual set m, int (m) = 0, in (X,T).Thus ,int (A) = int (LAn) =
int(WA int(m) =pua0 =0, in (XT).

Corollary 3.3 :If X is a fuzzy Baire set in a fuzzy extraresolvable space (X,T),then
c(1— 1) =1, in (XT).

Proposition 3.15: If f: (X,T) - (Y,S) is a fuzzy continuous function from a fuzzy
extraresolvable space (X,T) into a fuzzy topological space (Y,S) in which f (L) is a fuzzy
somewhere dense set in (Y,S) for each non-zero fuzzy open set A in (Y,S)and if y is a
fuzzy Baire set in (Y,S), int[f1(y)]= 0, in (XT).

Proof : Let y be a fuzzy Baire set in (Y,S). From the hypothesis, by Proposition 3.3, f!
(y) is a fuzzy Baire set in (X, T). Since (X,T) is a fuzzy extraresolvable space, by
Proposition 3.14, int[f~1(y)] = 0, in (X,T).

Proposition 3.16 :If f:(XT) - (Y,S) is a fuzzy continuous function from a fuzzy
topological space (X,T) into a fuzzy topological space (Y,S) in which f(A) is a fuzzy
somewhere dense set in (Y,S)) for each non-zero fuzzy open seti in (Y,S) and if a fuzzy set
y in Y is having the property of fuzzy Baire in (Y,S), then f~1(y) is having the property
of fuzzy Baire in (X,T).

Proof : Let y be a fuzzy set A in Y having the property of fuzzy Baire in (Y,S). Then,
Yy = [rAan] v8 where p is a fuzzy open set, m is a fuzzy residual set and & is a
fuzzy first category set in (X,T). Now f~' (y) = f 1 ([uan] v8) = 1 ([uan]) vf1(8)=
[Fr WAt ()] vE1(8), in (X,T).Since f is a fuzzy continuous function from (X,T) into
(Y,S), f1(u) is a fuzzyopen set in (X,T). Also from the hypothesis, by Proposition 3.1, =1 (8)
is a fuzzy first category set in (X,T)and by Corollary 3.1, f~1(n) is a fuzzy residual set
in (X,T). Hence, =1 (y) is having the property of fuzzy Baire in (X,T).

Proposition 3.17: If f:(X,T)—> (Y,S) is a fuzzy continuous and somewhat fuzzy nearly
open function from a fuzzy hyperconnected space (X,T) into a fuzzy topological space (Y,S)
and p is a fuzzy pseudo-open set in (Y,S), then f~!(u) is a fuzzy simply open set in (X,T).

Proof : Let p be a fuzzy pseudo-open set in (Y,S). Since f:(X,T)—- (Y,S) is a fuzzy
continuous and somewhat fuzzy nearly open function from (X, T) into (Y,S), by Proposition 3.7,
f~1 (u) is a fuzzy pseudo-open open set in (X,T). Also since (X,T) is a fuzzy hyperconnected
space ,by Theorem 2.6, the fuzzy pseudo-open set f~!(u) is a fuzzy simply open set in (X,T).

Proposition 3.18 : If f:(X,T)—> (Y,S) is a fuzzy continuous and somewhat fuzzy nearly
open function from a fuzzy hyperconnected space (X,T) into a fuzzy topological space (Y,S) and
n is a fuzzy pseudo-open set in (Y,S), then f=1(u) is a fuzzy resolvable set in (X,T).
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Proof : Let p be a fuzzy pseudo-open set in (Y,S). Since f: (X, T)—- (Y,S) is a fuzzy
continuous and somewhat fuzzy nearly open function from (X,T) into (Y,S), by Proposition 3.7,
f~1(u) is a fuzzy pseudo-open open set in (X,T). Also since (X,T) is a fuzzy hyperconnected
space , by Theorem 2.7, the fuzzy pseudo-open set f~!(u) is a fuzzy resolvable set in (X,T).

V. Fuzzy Baire Irresolute Functions

Definition 4.1: Let (X,T) and (Y,S) be any two fuzzy topological spaces. A function
f: X, T)- (Y,S) is called a fuzzy Baire irresolute function,if for every non-zero fuzzy Baire
set A in (Y,S), f~1(A) is a fuzzy Baire set in (X,T).
Example 4.1: Let X = {a b, c}. Consider the fuzzysets a, B, A1, 6 m,0, 6,w, ™ and
p defined on X as follows:
a:X-[0,1] is defined as a(@) =0.8; «a(b)= 0.7, a (c) = 0.6,
B:X—-[0,1] is efined as B(a) =06; B(b) = 0.9; B(c) = 0.5
A:X->][0,1 Jis defined as A(a)= 0.7; A(b) = 0.8; A(c)= 0.6,
u:X-1[0,1] is defined as u@= 09; ub) =06; u(c) =0.5,
6:X—- [0,1] is defined as d§@) =03; 6(b) =0.3; 5(c) = 04,
n: X—-[0,1] is defined as mn@ =04; nb)=02; n() = 0.5,
o:X—-[0,1] is defined as o¢(a) = 0.3; o(b) = 0.2; o (c) = 0.4,

0:X— [0,1] is defined as 6(a)=0.2; 6(b) =0.4; 8(c) = 0.5,
®:X - [0,1] is defined as w(a)=04; (©(b)=01; w(c) = 0.5,
m:X- [0,1] is defined as m()=01; m()=04; m(c) = 0.5,

p:X- [0,1] is defined as p(a)=0.2; p(b)=0.3; p(c) = 0.4.

Then, T ={0,a, B, aVB, anBl}and S ={ 0, A, u, Avy, A Apl} arefuzzy topologies on X.
On computation, one can see that the fuzzy nowhere dense sets in (X,T) are 1 —o,1 -,
1—[avB], 1—[aaB]l,1—A and 1—[ A Vv u].Then,the fuzzy first category sets are 1 —[a AB],8,
M, o, ® and the fuzzy residual sets areanf, 1—8, 1-n, 1—0c and 1— o. The fuzzy Baire
sets in(X,T) are aAnB,B, anA BAA and A

Also on computation, one can see that the fuzzy nowhere dense sets in (X,S) are
1—2A, 1—pu, 1—=[2Avul, 1=[AAap]l,1—aand 1—[anp]. Then, the fuzzy first category sets
are 1—[A A ul,0,8, m,p and the fuzzy residual sets areA Ap, 1—6, 1—-6§, 1—m and 1— p.
The fuzzy Baire sets in(X,S) are AAapma, oA o,AAa and p.

Define a function f : (X, T) » (X,S) byf(a) = b; f(b) =a; f(c) = c
On  computation, f1 A A p) =a AB; L (a) =2 ; f! (Waa)=BAX ; Y AAra)=anar
and f~! (u) = B. Thus, for every fuzzy Baire sety in (X,S), f~'(y) is a fuzzy Baire set in
(X,T). Hence, f: (X,T) = (X,S) is a fuzzy Baire irresolute function from (X, T) into (X, S).

The following example shows that fuzzy Baire irresolute functions between topological
spaces need not be fuzzy Baire continuous functions.

Example 4.2 : Let X = {a,b c}. Consider the fuzzy sets A, p,aand f defined on X as follows :
A:X->[0,1] is defined as A(@)=07; Ab)=08; A(c)= 06,
u:X—-1[0,1] is defined as up@ = 09; ubd)= 06; pl) =05,
a:X-[0,1] is defined as a(@) =0.8; a(b)= 0.7, a(c) = 0.6,
B:X—-[0,1] is defined as p(a) = 0.6; B(b)= 0.7; B(c) = 0.5,
Then, S ={0, A, u, Avy, A Ayl and T ={0, a, B, 1} are fuzzy topologies on X.
On computation, one can see that the fuzzy nowhere dense sets in (X,S)are 1—2A, 1-—
u, 1—[Avul, 1—=[AAp].Then, the fuzzy first category set is 1 —[A A u], and the fuzzy
residual set in (X,S) isA A p.The fuzzy Baire set in (X,S) iSA A p. Also on computation,
the fuzzy nowhere dense sets in (X,T) are 1—a,1—f. Then, the fuzzy first category setis
1—B,and the fuzzy residual setin (X,T) isp.The fuzzy Baire set in (X,T) isf.
Define a function f : (X, T) - (X,S) byf(a) = b; f(b) =a; f(c) = c.
On computation,f~* (A A p) = B; Thus, the fuzzy Baire set A A pin (X,S), 1 A p)
is a fuzzy Baire set in (X,T), implies that f: (X,T) - (X,S) is a fuzzy Baire irresolute function
from (X, T) into (X, S). But for the fuzzy open setp in (X,S), f~1 (p) is not a fuzzy Baire
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set in (X,T), implies that f: (X,T) » (X,S) is a not fuzzy Baire continuous function from (X,T)
into (X, S).

Proposition 4.1 :If f: (X,T) » (Y,S) is a fuzzy -continuous function from a fuzzy
topological space (X,T) into a fuzzy topological space (Y,S) in which f (L) is a fuzzy somewnhere
dense set in (Y,S)foreach non-zero fuzzy open seti in (X,T), thenf: (X, T) = (Y,S) is a fuzzy
Baire irresolute function from (X,T) into (X,S).

Proof :Let p be a fuzzy Baire setin (Y,S). Since f: (X,T) > (Y,S) is a fuzzy
continuous function from (X,T)into (Y,S) inwhich f(X) is a fuzzy somewhere dense set in (Y,S),
for each non-zero fuzzy open set A in (X,T), by Proposition 3.3, f~' (u) is a fuzzy Baire set
in (X,T) and hence f:(X,T)— (Y,S) is a fuzzy Baire irresolute function from (X, T) into (Y,S).

Proposition 4.2: If f:(X,T) - (Y,S) is a fuzzy continuous and somewhat fuzzy nearly open
function from a fuzzy topological space (X,T) into a fuzzy topological space (Y,S), then
f:(X,T)- (Y,S) is a fuzzy Baireirresolute function from (X,T) into (Y,S).

Proof :Let pu be a fuzzy Baire set in (Y,S). Since f: (X,T) » (Y,S) is a fuzzy
continuous and somewhat fuzzy nearly open function from (X,T) into (Y,S), by Proposition 3.4, f=1 (u)
is a fuzzy Baire set in (X,T)and hence f:(X,T)—- (Y,S) is a fuzzy Baire irresolute function
from (X,T) into (Y,S).

Proposition 4.3 :If f:(X,T)- (Y,S) is a fuzzy Baire irresolute function from a fuzzy
extraresolvablespace (X,T)into a fuzzy topological space (Y,S)and A is a fuzzy Baire set
in (Y,S), then int[ f~1(\)] = 0, in (XT).

Proof : Let A be a fuzzyBaire set in (Y,S). Since f: (X,T)— (Y,S) is a fuzzy Baire
irresolute  function from (X,T) into (Y,S), f~* (1) is a fuzzy Baire set in (X,T). Since (X,T)
is a fuzzy extraresolvable space, by Proposition 3.14, int[ f~1 (A)] = 0, in(X,T).

Proposition 4.4 :If f:(X,T)—> (Y,S) is a fuzzy Baire irresolute function from a fuzzy
strongly hyperconnectedspace (X,T) into a fuzzy topological space (Y,S) and A is a fuzzy
Baire set in (Y,S), then f~1(A) is a fuzzy open set in (XT).

Proof: Let A be a fuzzy Baire set in (Y,S).Since f :(X,T)—- (Y,S) is a fuzzy Baire
irresolute  function from (X,T) into (Y,S), ' (A) is a fuzzy Baire set in (X,T). Since (X,T)
is a fuzzy strongly hyperconnected space, by Theorem 2.8, f=' (L) is a fuzzy open set in (X,T).

The following proposition gives a condition for the composition of fuzzy Baire irresolute
function and a fuzzy Baire continuous function to be a fuzzy continuous function between
topological spaces .

Proposition 4.5 :If f: (X,T) - (Y,S) is a fuzzy Baire irresolute function from a fuzzy
strongly hyperconnected space (X,T) into a fuzzy topological space (Y,S) and g : (VY,S) - (Z,W)
is a fuzzy Baire continuous function from a fuzzy topological space (Y,S) into a fuzzy
topological space (Z,W), then the composition gef : (X,T) > (Z,W) is a fuzzy continuous function
from (X,T) into (Z,W).

Proof : Let A be a fuzzy Baire set in(Z,W).Since g: (Y,S) = (ZW) is a fuzzy Baire continuous
function from (Y,S) into (ZW), g ' (A) is a fuzzy Baire set in (Y,S). Also f:(X,T)- (Y,S)
being a fuzzy Baire irresolute function from a fuzzy strongly hyperconnected space (X,T)
into a fuzz topological space (Y,S), by Proposition 4.4, f~1 (gt (1)) is a fuzzy open set in
(X, T). Since (gef) P W)=f1(gt (), (gef) 1 (W) is a fuzzy open set in (X,T). Hence
gef :(X,T) > (ZW) is a fuzzy continuous function from (X,T) into (Z,W).

Proposition 4.6 : If A is a fuzzy Baire set in a fuzzy submaximal and fuzzy P -space
(X,T), then for a fuzzy first category set y in (X,T),Av y is a pseudo-open set having the
property of fuzzy Baire, in (X,T).
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Proof : Let A be a fuzzy Baire set in (X,T).Then, A = p A n, where p is a fuzzy
open set and mn is a fuzzy residual set in (X,T).Since (X,T) is a fuzzy submaximal and
fuzzy P -space, by Theorem 209, for a fuzzy first category set vy in (X,T), A vy is a
fuzzy pseudo-open set in (X, T). Then, Avp.=(pAam)vy where p is a fuzzy open set,
n is a fuzzy residual set and y is a fuzzy first category set in X and then A v y is having
the property of fuzzy Baire, in (X,T).

Proposition 4.7: If A is a fuzzy Baire set in a fuzzy strongly hyperconnected space (X,T),
then for a fuzzy first category set y in (X,T), A vy is a pseudo-open set having the
property of fuzzy Baire, in (X,T).

Proof : Let A be a fuzzy Baire set in (X,T). Then, A = p A m, where p is a fuzzy
open set and mn is a fuzzy residual set in (X,T).Since (X, T) is a fuzzy strongly
hyperconnected space, by Theorem 2.10, for a fuzzy first category set vy in (X,T), Avy is
a fuzzy pseudo-open set in (X,T). Then, Avy=(uAn) vy, where p is a fuzzy open set,
n is a fuzzy residual set and yis a fuzzy first category set in X and then Avy is
having the property of fuzzy Baire, in (X,T).

Proposition 4.8 :If f: (X,T) » (Y,S) is a fuzzy Baire irresolute function from a fuzzy
submaximal and fuzzy P -space (X,T) into a fuzzy topological space (Y,S)and A is a fuzzy
Baire set in (Y,S), then for a fuzzy first category set y in (X,T), f7*(A)v y is a pseudo-
open set having the property of fuzzy Baire, in (X,T).

Proof:Let A be a fuzzy Baire set in (Y,S). Since f:(X,T)—- (Y,S) is a fuzzy Baire
irresolute  function from (X, T) into (Y,S),f'(\)is a fuzzy Baire set in (X,T). Now (X,T)
being a fuzzy submaximal and fuzzy P -space, by Proposition 4.6, for a fuzzy first category
set vy in (X,T), f'(A)v y is a pseudo-open set having the property of fuzzy Baire, in (X,T).

Proposition 4.9 : Iff: (X,T) = (Y,S) is a fuzzy Baire irresolute function from a fuzzy
strongly hyperconnected space (X,T) into a fuzzy topological space (Y,S) and A is a fuzzy
Baire set in (Y,S), then for a fuzzy first category set y in (X,T), f~'(A) v y is a pseudo-
open set having the property of fuzzy Baire, in (X,T).

Proof :Let A be a fuzzy Baire set in (Y,S). Since f:(X,T)— (Y,S) is a fuzzy Baire
irresolute  function from (X, T) into (Y,S),f'(A) is a fuzzy Baire set in (X,T).Now (X,T)
being a fuzzy strongly hyperconnected space, by Proposition 4.7, for a fuzzy first category
set y in (X,T),f"!(A\) vy is a pseudo-open set having the property of fuzzy Baire, in (X,T).

Remark 4.1 : By Theorem 2.13, it is clear that each fuzzy subset in a fuzzy hyperconnected
space is either fuzzy dense or fuzzy nowhere dense set.

Proposition 4.10: If (A; )’s are fuzzy open sets in a fuzzy hyperconnected space (X,T),
then A; A[ A2y (A)] is a fuzzy Baire set in (X,T).

Proof : Let (A;)’s (i=1to o ) be fuzzy open sets in (X,T).Since (X, T) is a fuzzy
hyperconnected space, (A;)’s are fuzzy dense sets in (X,T). and cl(A;) =1, foreach iel. Now
intcl(l—A)=1—-clint(A)=1—-cl(A)=1—-1=0 and thus (1 — A;)’s are fuzzy nowhere
dense sets in (X,T).Then, ViZ;(1— ;) is a fuzzy first category set in (X, T).Now 1 —AZ;(A ) =
Vizi(1 — A; ) shows that 1— A7Z,(A; )is afuzzy first category set in (X,T) and hence AZ;(A; )
is a fuzzy residual set in (X,T). Then, for each fuzzy open set A, {A, A[AZ; (X, )]} is a fuzzy
Baire set in (X,T).

Proposition 4.11 : If f: (X,T) =»(Y,S) is a fuzzy continuous function from a fuzzy
hyperconnected space (X,T) into a fuzzy hyperconnected space (Y,S), then f:(X,T)—- (Y,S) is
a fuzzy Baire irresolute function from (X,T) into (Y,S).
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Proof : Let (A;)s (i=1toco ) be fuzzy open sets in (Y,S) .Since (Y,S) is a fuzzy
hyperconnected space, by Proposition 4.10, {1, A[AZ; (A,)]} is a fuzzy Baire set in (Y,S).
Let & = A A[AZ: (A))Then, £7100) = £72 (i A [AZy (A)] )= 71 ) AfI(IAZ (3)]
Y= 1 ()A [/\i"';lf‘l(ki )]).Since f is a fuzzy continuous function from (X,T) into
(Y,S), [f1(A)]’s are fuzzy open sets in (X,T). Again since (X,T) is a fuzzy hyperconnected
space, by Proposition 4.10, f~' (A;) A [AZ,f7'(R,)]) is a fuzzy Baire set in (X,T) and
hence f~'(A)is a fuzzy Baire set in (X,T). Therefore, it follows that f:(X,T)—- (Y,S) is a
fuzzy Baire irresolute function from (X, T) into (Y,S).

V. Fuzzy Pseudo Irresolute Functions

Definition 5.1 : Let (X, T) and (Y,S) be any two fuzzy topological spaces. A function
f: (X,T)=(Y,S) is called a fuzzy pseudo-irresolute function if for each fuzzy pseudo- open
set A in(Y,S), f71(X) is a fuzzy pseudo-open set in(X,T).

Example 5.1:Let X ={a, b}. Consider the fuzzysets A, u and « defined on X as follows:

A X —[0,1] is defined a A(@a) =05; A(b) = 0.7;

p: X-[0,1] is defined as p(@ =08 ; pn(b) = 04;

a: X—[0,1] is defined as a(@ =0.2; a( = 06.
Then, T ={0,A,u, o Avp, puva, Aap, p Ao (avfiap]), 1} and S ={0A,u, Avp,inp,1}
are fuzzy topologies on X. On computation, one can see that the fuzzy nowhere dense sets
in (X,S) are 1—A,1—p, 1—(Avp) and 1—(rap) =[1=A]vl—pwv [1=(Avu)] implies
that 1 — (Aap) is a fuzzy first category set in (X,S) and the fuzzy pseudo-open sets in (X,S)
are A, pva, Avp and av[AaAp]. Also on computation, the fuzzy nowhere dense sets in (X,T)
are1—-A1—(Avp) and (1 —M)v(1—(Avp)) =1—2, implies that 1—X is a fuzzy first
category set in (X,T) and on computation, one can see thatthe fuzzy pseudo-open sets in (X,T)
are A, 4, pva, Avp AAap and av[iap].

Define a function f:(X,T)—(X,S) byf(a) =a; f(b)= b.

Now f1 &) =&, f! (uva) =pva, 1 (Avp) =2av and 1 (av[rapn]) =
av[iaplandk, pva, Avy and oav[Aiap]are fuzzy pseudo-open sets in (X,T) implies  that
f: (X,T)=(X,S)is a fuzzy pseudo-irresolute function from (X,T) into (X,S).

The following example shows that a fuzzy pseudo-irresolute function need not be a
pseudo-continuous function between fuzzy topological spaces.

Example 5.2 :Let X = {a, b} Consider the fuzzy sets A, pand a defined on X as
follows:

A X - [0,1] is defined as A(a) =05 ; A(b) = 0.7;
i X-[0,1] is defined as p(a) =08 ; p(b) = 04;
a: X—[0,1] is defined as a(@ =02; a(b) = 0.6

Then, T ={0,A,1, o, Avp, pva, Aap, pAaa, (aviian]), 1} and W ={0r,a, 1} are fuzzy
topologies on X. On computation, one can see that the fuzzy nowhere dense sets in (X,W) are
1-A1—aand 1—a=[1—-A]v[l—a] implies that 1 — o« is a fuzzy first category set in (X,W)
and the fuzzy pseudo-open sets in (X,\W) are pva, Avp. Also on computation, the fuzzy
pseudo-open sets in (X,T) are A, W puva, Avpy Aap and av[iAap].

Define a function f: (X, T)— (X\W) by f(a) =a; f(b)= b.

Now f1 ()= &, f1(a)= a and f P (Avp)=2Atvp ;fl(pva)=pva show that
f: (X,T)=(X,S) is a fuzzy continuous function and fuzzy pseudo-irresolute function from
(X, T) into (X,W). Since f'(a)= a and a is not a fuzzy pseudo-continuous function from
(X, T) into (X,W).

Proposition 5.1: If f:(X,T)—> (Y,S) is a fuzzy continuous function from a fuzzy
topological space (X, T) into a fuzzy topological space (Y,S) in which f (A) is a fuzzy
somewhere dense set in (Y,S) for each non-zero fuzzy open setA in (X,T), then f: (X,T)—=(Y,S) is
a fuzzy pseudo-irresolute function from (X,T) into (Y,S).
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Proof :Let 6 be a fuzzy pseudo-open set in(Y,S). Since f:(XT) - (Y,S) is a fuzzy
continuous function from (X, T) into (Y,S) in which f(XA) is a fuzzy somewhere dense set
in(Y,S), for each non-zero fuzzy open setA in (X,T), by Proposition 3.6, f! (8) is a fuzzy
pseudo-open set in (X,T) and hence f: (X,T)—>(Y,S) is a fuzzy pseudo-irresolute function from
(X,T) into (,S).

Proposition 5.2:1f f:(X,T)—> (Y,S) is a fuzzy continuous and somewhat fuzzy nearly open
function from a fuzzy topological space (X,T) into a fuzzy topological space (Y,S), then f:
X,T) -»(Y,S) is a fuzzy pseudo-irresolute function from (X,T) into (Y,S).

Proof :Let © be a fuzzy pseudo-open set in (Y,S). Since f: (X,T) » (Y,S) is a fuzzy
continuous and somewhat fuzzy nearly open function from (X,T) into (Y,S), by Proposition 3.7,
f~1 (@) is a fuzzy pseudo-open set in (X,T). Hence f: (X,T)—(Y,S) is a fuzzy pseudo-
irresolute  function from (X,T) into (Y,S).

Proposition 5.3 : If f:(X,T)—- (Y,S) is a fuzzy pseudo-irresolute function from a fuzzy
hyperconnectedspace (X,T) into a fuzzy topological space (Y,S) and p is a fuzzy pseudo-open
set in (Y,S), thenf=! (n) is a fuzzy simply open set in (X,T).

Proof : Let u be a fuzzy pseudo-open set in (Y,S).Since f:(X,T) - (Y,S) is a fuzzy
pseudo-irresolute function, f='(u) is a fuzzy pseudo-open open set in (X, T). Also since (X,T) is a
fuzzy hyperconnected space , by Theorem 2.6, the fuzzy pseudo-open set f~!1(w) is a fuzzy
simply open set in (X,T).

Proposition 5.4 : If f:(X,T)—- (Y,S) is a fuzzy pseudo-irresolute function from a
fuzzy hyperconnected space (X,T) into a fuzzy topological space (Y,S) and p is a fuzzy pseudo-
open set in (Y,S), then f~'(n) is a fuzzy resolvable set in (X,T).

Proof : Let pu be a fuzzy pseudo-open set in (Y,S).Since f:(X,T)— (Y,S) is a fuzzy
pseudo-irresolute function, f='(u) is a fuzzy pseudo-open open set in (X, T). Also since (X,T) is a
fuzzy hyperconnected space , by Theorem 2.7, the fuzzy pseudo-open set f='(w) is a fuzzy
resolvable set in (X,T).

Proposition 55 : If f:(X,T)—> (Y,S) is a fuzzy pseudo-irresolute function from a
fuzzy D-Bairespace (X,T) into a fuzzy topological space (Y,S) and p is a fuzzy pseudo-open set
in (Y,S),then f1(u is a fuzzy simply*-open set in (X,T).

Proof : Let p be a fuzzy pseudo-open set in (Y,S). Sincef: (X,T) » (Y,S) is a fuzzy
pseudo-irresolute function, f~1(n) is a fuzzy pseudo-open open set in (X,T). Alsosince (X,T) is a
fuzzy D-Bairespace, by Theorem 2.11, the fuzzy pseudo-open set =1 (n) is a fuzzy simply*
open set in (X,T).

Proposition 5.6: If f: (X, T)—> (Y,S) is a fuzzy pseudo-continuous function from a
fuzzy D-Bairespace (X,T) into a fuzzy topological space (Y,S), then f: (X, T)— (Y,S) is a
fuzzy simply*-continuous function from (X,T) into (Y,S).

Proof : Let pu be a fuzzy open set in (Y,S). Since f: (X,T)—> (Y,S) is a fuzzy
pseudo-continuous  function from (X,T) into (Y,S), f~' (u) is a fuzzy pseudo-open set in (X,T).
Also since (X,T) is a fuzzy D-Bairespace, by Theorem 2.11, the fuzzy pseudo-open set f=1 (u) is
a fuzzy simply*open set in (X,T). Hence f:(X,T)—> (Y,S) is a fuzzy simply*-continuous
function from (X,T) into (Y,S).

Proposition 5.7 : If f: (X, T)—=(Y,S) is a fuzzy pseudo-irresolute function from a
fuzzy hyperconnectedand fuzzy D-Baire space (X,T)into a fuzzy topological space (Y,S) and p is
a fuzzy pseudo-open set in (Y,S), then f~1(n) is a fuzzy simply open set in (X,T).

Proof : Let p be a fuzzy pseudo-open set in (Y,S). Since f: (X,T) - (Y,S) is a fuzzy
pseudo-irresolute  function from (X,T) into (Y,S), f~' (n) is a fuzzy pseudo-open set in (X,T).
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Also since (X,T) is a fuzzy hyperconnected and fuzzy D-Baire space, by Theorem 2.12, the
fuzzy pseudo-open set f~!(u) is a fuzzy simplyopen set in (X,T).

Proposition 5.8 :If f:(X,T)— (Y,S) is a fuzzy pseudo- irresolute function from a fuzzy
hyperconnected and fuzzy D-Bairespace (X,T) into a fuzzy topological space (Y,S) and
g :(Y,S)— (W) is a fuzzy Bairecontinuous function from a fuzzy topological space (Y,S)
into a fuzzy topological space (Z,W),then the composition gef: (X,T) - (ZW) is a fuzzy simply
continuous function from (X,T) into (Z,W).

Proof :Let A be a fuzzy openset in (ZW). Since g :(Y,S)-» (ZW) is a fuzzy
pseudo continuous function from (Y,S) into (ZW), g7* (A) is a fuzzy pseudo-open set in (Y,S).
Also  f:(X,T) - (Y,S) being a fuzzy pseudo- irresolute function from a fuzzy hyperconnected
and fuzzy D-Bairespace (X,T) into a fuzzy topological space (Y,S), by Proposition 5.7,f! (g7t
(A\)) is a fuzzy simply open set in (X,T). Since (gef) T(W=Ff1(gt()),(gef) T ()
is a fuzzy simply open set in (X,T).Hence gef :(X,T)—> (ZW) is a fuzzy simply continuous
function from (X,T) into (Z,W).

The following proposition gives a condition for the composition of a pseudo- continuous and
a pseudo- irresolute function between topological spaces to become a fuzzy resolvable function.

Proposition 5.9: If f:(X,T)— (Y,S) is a fuzzy pseudo- irresolute function from a
fuzzy hyperconnectedspace (X,T) into a fuzzy topological space (Y,S) and g :(Y,S) - (ZW) is
a fuzzy pseudo- continuous function from a fuzzy topological space (Y,S) into a fuzzy
topological space (Z,W), then the composition gef : (XT) - (ZW) is a fuzzy resolvable
function from (X,T) into (ZW).

Proof : Let A be a fuzzy open set in (ZW). Since g :(Y,S)—= (ZW) is a fuzzy
pseudo continuous function from (Y,S) into (ZW), g~' () is a fuzzy pseudo-open set in (Y,S).
Also f:(X,T)—> (Y,S) being a fuzzy pseudo- irresolute function from a fuzzy hyperconnected
space (X, T) into a fuzzy topological space (Y,S), by Proposition 5.4, f~' (g7t (1)) is a fuzzy
resolvable set in (X,T). Since (gef)* (W)=f1(g (), (gef) (W) is a fuzzy resolvable
set in (X,T). Hence g of :(X,T) > (Z,W) is a fuzzy resolvable function from (X,T) into (Z,W).
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