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Abstract. A new class of functions called fuzzy semi a-irresolute functions in fuzzy
topological spaces are introduced in this paper. Some characterizations of this class and
its properties and the relationship with other classes of functions between fuzzy topological
spaces are also obtained.
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1. INTRODUCTION

The fuzzy concept has invaded almost all branches of mathematics ever since the
introduction of fuzzy sets by Zadeh [9]. The theory of fuzzy topological spaces was
introduced and developed by Chang [4] and since then various notions in classical
topology have been extended to fuzzy topological spaces. The concept of semi a-
irresolute functions was introduced in [8]. In this paper we introduce and study
several interesting properties of the fuzzy version of semi a-irresolute functions.

2. PRELIMINARIES

By a fuzzy topological space we shall mean a non-empty set X together with fuzzy
topology T [4] and we shall denote it by (X,T). A fuzzy point in X with support
x € X and value p (0 < p < 1) is denoted by x,. If X\ and p are two fuzzy sets
in X and Y, respectively, we define (accordingly [1]) A x u: X xY — I as follows:
(A x p)(z,y) = min (M(z), u(y)) for every (z,y) in X x Y. A fuzzy topological space
X is product related to a fuzzy topological space Y [1] if for any fuzzy sets v in
X and € in Y whenever N (= 1—X) # v and ¢/ (=1—p) # £ (in which case
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(M x1D)V (1 xp)>(yxE) where X is a fuzzy open set in X and u is a fuzzy open
set in Y, there exists a fuzzy open set A\; in X and a fuzzy open set p1 in Y such
that \] > vor gy > &and (A, x 1)V (I xpu)) =N x1)Vv(1xp). Let f bea
mapping from X to Y. Then the graph g of f is a mapping from X to X xY sending
x € X to (z, f(z)). For two mappings f1: X1 — Y7 and fo: X5 — Y3, we define the
product fi X fo of f; and f2 to be the mapping from X; x X5 to Y; X Y5 sending
(x1,22) € X1 X Xa to (fi(x1), f2(x2)). For any fuzzy set A in a fuzzy topological
space, it is shown in [1] that (i) 1 —clA = int(1 — A), (ii) cl(1 — A) =1 — int \. For
concepts not defined in this paper we refer to [1] and [2].

Definition 2.1. Let (X, T) be a fuzzy topological space and let A be any fuzzy
set in X.

A is called fuzzy a-open set [2] if A < intclint \.

A is called fuzzy semi-open set [1] if A < clint A.

A is called fuzzy pre-open set [2] if A <intcl .

A is called fuzzy S-open set [5] if A < clintcl A.

The complement of a fuzzy a-open (fuzzy semi-open, fuzzy (-open, respectively)
set is called fuzzy a-closed (fuzzy semi-closed, fuzzy [-closed, respectively).

Remark 2.1. It is clear that every fuzzy open (fuzzy closed) set is a fuzzy a-open
(fuzzy a-closed) set. But the converse is not true in general [2]. Also, every fuzzy
a-open (fuzzy a-closed) set is a fuzzy pre-open (pre-closed) and a fuzzy semi-open
(semi-closed) set. However, the converse is false [2]. The intersection of two fuzzy a-
open (fuzzy pre-open, fuzzy semi-open, respectively) sets need not be a fuzzy a-open
(fuzzy pre-open, fuzzy semi-open [1], respectively) set.

Motivated by the classical concepts introduced in [8] we now define:

Definition 2.2. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, S) is said to be fuzzy irresolute if f~(\) is fuzzy semi-open in
(X, T) for each fuzzy semi-open set A in (Y, 5).

Definition 2.3. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, .9) is said to be fuzzy a-irresolute if f=1()\) is fuzzy a-open in
(X, T) for each fuzzy a-open set A in (Y, 5).

Definition 2.4. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y,5) is said to be fuzzy strongly a-irresolute if f=1()\) is fuzzy
open in (X, T) for each fuzzy a-open set A in (Y, S).

Definition 2.5. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, S) is said to be fuzzy almost irresolute if f~1()\) is fuzzy 3-open
in (X, T) for each semi-open set A in (Y, .5).
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Definition 2.6. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, S) is said to be fuzzy semi-continuous if f=1()\) is fuzzy semi-
open in (X, T) for each fuzzy open set A in (Y, .5).

Definition 2.7. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, .9) is said to be fuzzy strongly semi-continuous if f~1(\) is fuzzy
open in (X, T) for every fuzzy semi-open set A in (Y, S).

Definition 2.8. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, .9) is said to be fuzzy a-continuous if f~1(\) is fuzzy a-open in
(X, T) for every fuzzy open set A in (Y, 5).

Definition 2.9. A function f from a fuzzy topological space (X,T) to a fuzzy
topological space (Y, S) is said to be fuzzy strongly a-continuous if f=1(\) is fuzzy
a-open set in (X, T) for each fuzzy semi-open X in (Y, .9).

3. Fuzzy SEMI a-IRRESOLUTE FUNCTIONS

Definition 3.1. A function f from a fuzzy topological space (X,T') to a fuzzy
topological space (Y, S) is said to be fuzzy semi a-irresolute if f=1(\) is fuzzy semi-
open in (X, T) for each fuzzy a-open set A in (Y, S).

From the definitions we obtain the following diagram:

P
fuzzy strongly a-irresolute - fuzzy strongly semi-continuous

4 % I &
. = .
fuzzy a-irresolute N fuzzy strongly a-continuous
4 & I &
. = .
fuzzy semi a-irresolute - fuzzy irresolute
I & 4 &
. . = .
fuzzy semi-continuous - fuzzy almost irresolute

The examples given below show that the converses of these implications are not
true in general.

Example 3.1. Let p1, po and pg be fuzzy sets on I = [0, 1] defined by

@) =1
:L' =
i 2 — 1,

€z )

NN
— N

<
<z

b

o~ O
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1, 0<z <,
pa(z) = ¢ —dz+2, 1<a<g,
0, <z <1
0, 0<z <y,
”3@){%(4:01), T

Let Ty = {0, p1,p2, 1 V po,1} and To = {0, us,1}. Then 77 and Ty are fuzzy
topologies on I. Let f: (I,T1) — (I,T2) be defined by f(x) = z for each = € I.
Then f=1(0) = 0; f~1(1) = 1; f~'(u3) = p3. Since u3 fuzzy semi-open in (I,7T}), f is
fuzzy irresolute and hence f is fuzzy semi a-irresolute. Since int 3z = py, clpy = pb,
int gty = p1, we have ps £ intclint 3 = py and therefore ug is not fuzzy a-open in
(I,T1). Hence f is not fuzzy a-irresolute and it is not fuzzy strongly a-continuous
either.

Example 3.2. Define f: I — I by f(x) = x/2. Let pu1, uo and ps be fuzzy sets
in I described in Example 3.1. Let T7 = {0, 1, 12, 1 V pe, 1} and T3 = {0, pf, 1}.
Then T and T3 are fuzzy topologies on I. Counsider the mapping f: (I,T3) — (I,T1).
Since f~1(0) = 0; f7H(1) = 1; f7M () = 05 fNpa) = ph = FH(m V p2), we
conclude that pf is fuzzy a-open in (I,73). Then f is fuzzy strongly a-continuous
from (I,T3) to (I,T1) and it is also fuzzy a-irresolute. Since pf is not fuzzy open
in (I,T3), hence f is not fuzzy strongly a-irresolute and it is not fuzzy strongly
semi-continuous either.

Example 3.3. Let p1, uo and p3 be fuzzy sets in I described in Example 3.1.
Clearly, T7 = {0, p1, pa, 1 V po, 1} is a fuzzy topology on I. Let f: (I,T1) — (I,T1)
be defined by f(x) = z for each x € I. Since f~1(0) =0; f~1(1) = 1; f~Y(u1) = p1;
FYp2) = p2; f71 (1 V pu2) = pa V pe, we see that f is fuzzy strongly a-irresolute
from (I,T1) to (I,T1) and hence f is fuzzy a-irresolute. Now pus3 is fuzzy semi-open
in (I,T1). Consequently, f~1(u3) = us is not fuzzy open in (I,Ty). Therefore f is
not fuzzy strongly semi-continuous. Further, f~1(u3) = p3 is not fuzzy a-open in
(I,T1). Hence f is not fuzzy strongly a-continuous.

Example 3.4. Let 1, uz and pug be the fuzzy sets in I described in Example 3.1.
Clearly Th = {0, p1, 12, 11 V p2, 1} is a fuzzy topology on I. Let f: (I,Ty) — (I,T1)
be defined by f(z) = x/2 for each z € I. Then f~1(0) =0, f~1(1) =1, f~(u1) = 0,
FYu2) = p) = f~1(u1 V u2), hence pf is fuzzy semi-open in (I, Ty). Then f is fuzzy
semi a-irresolute and hence f is fuzzy semi-continuous. It can be easily seen that
clpr = ph; clpg = pf; cl(pr V po) = 15 int g} = po; int ph = py; int(pr V po) = 0
and int u3 = p1. Since p1 < ps < clpg, pg is a fuzzy semi-open set which is not a
fuzzy open set (not a fuzzy a-open set). Now, pf is fuzzy (S-open in (I,T}) since
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cluf = p). Let

)

0

for each € I. Then clintd(xz) = 0, and clintcld(z) = pf or ph. Since §(x) <
clintcl§(z) = py or ph, f~1(u3) is fuzzy B-open set in I. Hence f is fuzzy almost

irresolute. Since clint §(z) = 0, we have 6(x) £ clint §(z). Therefore f~!(us3) is not
a fuzzy semi-open set in I. Hence f is not fuzzy irresolute.

Example 3.5. Let uj, ue and ps be fuzzy sets in I described in Example 3.1.
Clearly Ty = {0, 11,1} is a fuzzy topology on I. Let f: (I, Ty) — (I,T4) be defined
by f(z) = /2 for each x € I. We have f~1(0) = 0; f~1(1) =1 and f~!(u1) = 0.
Therefore f is fuzzy semi-continuous. It can be easily seen that int 3 = p1; clpu; = 1.
Then pg3 is fuzzy a-open set in (I, T4) but not fuzzy open in (I,7y). Let

)

0
8(x) = f~H(ka)(2) = paf(z) = pa(x/2) = { | .
for each x € I. Then cl int §(x) = 0. Therefore §(z) £ clint §(x). Therefore f~'(u3)
is not a fuzzy semi-open set in I. Hence f is not fuzzy semi a-irresolute.

Example 3.6. Let X = {a,b,c}. Define T = {0,1,\} and S = {0, 1, u} where
A, X — I are defined by A(a) = 1; A(b) = 2/3; A(¢) = 1/2 and p(a) = 1; u(b) = 0;
u(c) = 0. Clearly T and S are fuzzy topologies on X. Consider f: (X,T) — (X, 5)
defined by f(z) = z for each x € X. Since f~1(0) = 0; f~1(1) = 1; f~1(n) = p,
we conclude the p is a fuzzy S-open in (X, T) (since clp = 1). Therefore f is fuzzy
almost irresolute. Then p is fuzzy open in (X,S) but it is not fuzzy semi-open in
(X,T) (since int p = 0). Hence f is not fuzzy semi-continuous.

Remark 3.1. From Examples 3.1 to 3.6 and the diagram given after Defini-
tion 3.1, we have the following table of implications.

= d

(=1 ol Rl Fanl B B ol Ron
(el el Kl R N ol Kl
e e e e e
o|lo|—lololo|o|le
[«=3 o Bl Ren) Neol Neo) Nawll B
el Ll Rl R K=l K=l K== R} 0]
e Ll el e Ll L el Rl R =2

=aCH R RCH FoN Kol Ronl ]
(o] Nenl el i 0 Nen) Ren)l Rawl il oY

)
o
o
)

1 represent “implies” and 0O represent “does not imply”
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In the above table,

a—fuzzy stongly a-irresolute,
b—fuzzy a-irresolute,

c—fuzzy semi a-irresolute,
d—fuzzy semi-continuous,
e—fuzzy strongly semi-continuous,
f—fuzzy stongly a-continuous,
g—fuzzy irresolute,

h—fuzzy almost irresolute.

Theorem 3.1. If f is a function from a fuzzy topological space (X, T) to another
fuzzy topological space (Y,.S), then the following assertions are equivalent.
(a) f is fuzzy semi a-irresolute.

(b) For each fuzzy point x, € X and each fuzzy c-open set A\ in Y such that
f(zp) < A, there exists a fuzzy semi-open i such that x, < p and f(u) < A
(c) f71(N\) < cl(int(f~1(N))) for every fuzzy a-open set A in'Y .
(d) f~Y(n) is fuzzy semi-closed in X for every fuzzy a-closed set n in Y.
(e) int(cl(f~1(9))) < f~(a-cl(d)) for every fuzzy set 6 in Y.

(f) f(nt(cl(o))) < a-cl(f(o)) for every fuzzy set o in X.

Proof. (a) = (b) Let us assume that f is fuzzy semi « -irresolute. Suppose
xp is a fuzzy point X and A is fuzzy a-open in Y such that f(z,) < A. Then
zp € f7Hf(xp) < f7H(N). Let = f~1(N), which is a fuzzy semi-open set in (X, T)
(by (a)) such that z, < p. Now f(u) = f(f~*(1)) < A. Hence (a) = (b) is proved.

(b) = (c) Let X be any fuzzy a-open set in Y. Let z, be any fuzzy point in
X such that f(z,) < A. Then z, € f~1(\). By (b), there exists a fuzzy semi-open
set p of X such that z, < p and f(u) < A\. We obtain x, € u < f7'f(n) <
71N, =z, € p < f7Y(\). We have z, € p < cl(intp) < cl(int f71())). Since
zp € f71(A) and z;, € cl(int f~1(N)), we have f~!(\) < cl(int f~*()\)). Hence (b) =
(c) is proved.

(c) = (d) Let n be a fuzzy a-closed set in Y. Then 1 — 7 is a fuzzy a-open
set in Y. By (c), we get f~1(1 —n) < cl(int(f~*(1 — n))). On the other hand,
1—f7t(n) <c(int(1 — f71(n))) = cl(l —cl f~1(n)) = 1 —intcl f~1(n). We obtain
1—f~Y(n) < 1—intcl f~(n). So we have intcl(f~1(n)) < f~1(n). Therefore f~1(n)
is fuzzy semi-closed in X. Hence (¢) = (d) is proved.

(d) = (e) Let ¢ be a fuzzy set in Y. Then a-cl(d) is a fuzzy a-closed in Y. By
(d), since f~!(a-cl(d)) is fuzzy semi-closed in X, we have int cl(f~!(a-cl(§))) <
f~Y(a-cl(6)). Thus, we have int(cl(f~1(5))) < f~'(a-cl(d)). Hence (d) = (e) is
proved.
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e) = (f) Let o be a fuzzy set in X. By (e), we have int(cl(p)) <
int(cl(f(f(2))) < mt(el(f -l f(2))) < f~Macl f(0)). Then int(cl(e)) <
fYa-cl f(p)), and we get f(int(cl(p)) < a-cl f(o). Hence (e) = (f) is proved.

(f) = (a) Let X be a fuzzy a-open set in Y. Since f~1(1 —X) = 1— f~1(}))

is a fuzzy set in X, by (f) we obtain f(intcl(f=1(1 — \)) < a-cl f(f~1(1 = \)) <
a-cl(1 =) =1—a-int A =1 — . Therefore

(1) flintel f7H(1 = X)) <1—A
Now
(2) 1 —cl(int(f~1(N\))) = int(1 — int f~1(N)) = int(cl(1 — F71(N))

< fTH(fintel(f7HT = V)
Using (1) in (2) we get 1 — clint f~1(\) < f~1(1 — X) = 1 — f~1(\), which implies
that f=1(\) < clint f~1()\). Therefore f~!()\) is fuzzy semi-open in X. Hence f is
fuzzy semi a-irresolute. Hence (f) = (a) is proved. O

The following four lemmas taken from [1] and [2], are given here for convenience
of the reader.

Lemma 3.1 [1]. Let f: X — Y be a mapping and {\,} a family of fuzzy sets
inY. Then (a) f~(UXa) =Uf " (Aa) and (b) f7H(NAa) =N (Aa)-

Lemma 3.2 [1]. For mappings f;: X; — Y; and fuzzy sets \; in Y, i = 1,2 we
have (f1 x fo) 7' (A1 x A2) = fi (A1) x f3 ' (A2).

Lemma 3.3 [1]. Let g: X — X XY be the graph of a mapping f: X — Y. If
A is a fuzzy set in X and p is a fuzzy set in Y, then g~ (A x pu) = A A f=(p).

Lemma 3.4 [2]. Let X and Y be fuzzy topological spaces such that X is product
related to Y. Then the product \ x p of a fuzzy a-open (pre-open) set A in X and
a fuzzy a-open (pre-open) set u in'Y is a fuzzy a-open (pre-open) set in the fuzzy
product space X X Y.

Theorem 3.2. If f;: X; — Y; (i = 1,2) are fuzzy semi a-irresolute and X is
product related to Xo, then f1 x fo: X1 X X9 — Y71 X Y5 is fuzzy semi a-irresolute.

Proof. Let A = \/(\ x p;), where \; and uis are fuzzy a-open sets in Y;
and Ys, respectively. Since Y7 is product related to Y3, we have by Lemma 3.4 that
A =\/(\; x ;) is fuzzy a-open in Y7 x Y2. Using Lemmas 3.1 and 3.2, we obtain
(fi x f2)7HA) = (fr x f2) M (VN x ) = V(7T % f3 (). Since fi and fo
are fuzzy semi a-irresolute, we conclude that (f; x f2)~1(A) is fuzzy semi-open in
X1 x X5 and hence f1 x f5 is fuzzy semi a-irresolute. O
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Theorem 3.3. Let f: X — Y be a function and assume that X is product
related to Y. If the graph g: X — X XY of f is fuzzy semi a-irresolute, then so

is f.

Proof. Let A be a fuzzy a-open set in Y. Then, by Lemma 3.3, we have
FYO) =1Af71(\) =g (1 x \). Now, 1 x \is a fuzzy a-open set in X x Y. Since
g is fuzzy semi a-irresolute, g~1(1 x \) is fuzzy semi-open in X. Hence f~1(\) is
fuzzy semi-open in X. Therefore f is fuzzy semi a-irresolute. O

Theorem 3.4. If a function f: X — []|Y; is fuzzy semi a-irresolute, then P;o f:
X —Y; is fuzzy semi a-irresolute, where P; is the projection of [[Y; onto Y.

Proof. Let A; be any fuzzy a-open set in Y;. Since P; is a fuzzy continuous
and fuzzy open set, it is a fuzzy a-open set. Now P;: [[Yi — Y;; P () is fuzzy
a-open in []Y;. Therefore, P; is a fuzzy a-irresolute function. Now (P; o f)™ (A) =
F=Y (P (\)), since f is fuzzy semi a-irresolute. Hence f~'(P;'(\;)) is a fuzzy
semi-open set, since Pfl()\i) is a fuzzy «-open set. Hence (P; o f) is fuzzy semi

a-irresolute. O

Lemma 3.5. )\ is a fuzzy semi-open set if and only if cl\ = clint \.

Proof. Necessity: Suppose )\ is a fuzzy semi-open set. Then A < clint A.

Therefore

(1) cl A < clclint A] = clint A.
Also

(2) int A < A= clint A <cl.

From (1) and (2) we have clA = clint A. Sufficiency: By hypothesis, we have int
A< A <clA=clint A\. Therefore A < clint A\. Hence A is a fuzzy semi-open set. [

Lemma 3.6. If \ is a fuzzy semi-open set and A # 0, then int A # 0.

Proof. Let A be a fuzzy semi-open set such that A # 0. Then by Lemma 3.5,
(1) cl A =clint \.

If int A = 0, then from (1) we get cl A = 0 and hence A = 0. This is a contradiction
to our assumption. Therefore int A # 0. O
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Lemma 3.7. Let (Xo,Ta)acr be any family of fuzzy topological spaces and A,
a fuzzy subset of X, for each o € I'. Then
(1) int[JAa = [[int A, if A\ = X, except for a finite number of « € T and
[Tint A, # 0.
(2) cI(JTAa) =11l Aa-

Proof. It is easy to prove. ]

Theorem 3.5. Let (X4, Ta)acr be any family of fuzzy topological spaces. Let

X = [[ Xa, let Ao, be any fuzzy subset of X, oj € I' for each j = 1,2,...n. Let
acl

n
A= I Xa; x I Xp be any fuzzy subset of X. Then X is a fuzzy semi-open set
Jj=1 B#a;
in X & Ao, is a fuzzy semi-open set in X, for each j =1,2,...n

Proof. Necessity: Suppose A is fuzzy semi-open in X. Then by Lemma 3.6

we have int A # 0 and hence 0 # int A = int [ H Aa; X H Xﬁ} = []int Ao, X
. =i

[I Xps. Therefore int \,; # 0 and hence A, ;é 0. Slnce )\ is fuzzy semi-open

B

in X, by Lemmas 3.5 and 3.7 we obtain H clint \y; x J] Xp = clint { IT Ao, x
j=1

7j=1 B#aj
I Xﬁ} = clint A = cl\ = cl [ I1 Ao, x T Xs| = IT clAa, x I Xp. Therefore
pa, =1 B, =1 By
H clint Ay ; x [ Xpg= ]] clAa; x [I Xp. Thus we obtain clint Ao, = cl A, for
Jj=1 BFo Jj=1 B

each j = 1,2,...n and hence by Lemma 3.5, \,; is a fuzzy semi-open set in X, for
each j = 1,2,...n

Sufficiency: Suppose A is fuzzy semi-open in X, for each j = 1,2,...n. Then
Aa; 7# 0 for each j (j = 1,2,...n) because A # 0. Therefore by Lemma 3.6 we
have int (A,;) # 0. Hence H int Ao, x [[ Xp # 0. Since A, is a fuzzy semi-

Jj=1 BF#a;
open set in X,,; for each j (j = 1,2,...n), by Lemmas 3.5 and 3.7 we have clint A =

clint { Il )\a].x o Xﬁ] :cl[ﬁ int A, x ] X5 = [ﬁ clint Ao, x ] Xg] =
B#a;

j= j=1 Jj=1 BF#a;

[ [ cl g, x H Xg} =cl [ IT Ao, x 11 Xg} = clA. Thus by Lemma 3.5 we obtain
j=1 j=1 B#aj

that A is a fuzzy semi-open set in X. Hence the theorem is proved. O

Theorem 3.6. Let (X,,Ta)acr be any family of fuzzy topological spaces. Let

X = I;IFX Let A\, be any fuzzy subset of X, aj € I' for each j (j = 1,2,...n).
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n
Let A = [[ Ao, x [] Xp be any fuzzy subset of X. Then X is a fuzzy a-open set
Jj=1 BF#a;
in X & A, Is a fuzzy a-open set in X, for each j (j =1,...,n).

Proof. The proof is similar to that of Theorem 3.5 and is thus omitted. (]

Theorem 3.6. If the fuzzy product function f: [[ Xa — [[Ya is fuzzy semi
a-irresolute, then f,: X, — Y, is fuzzy semi a-irresolute for each o € T'.

Proof. Let ap € I be an arbitrary fixed index and A,, any fuzzy a-open set in

Ya,. Then, by Theorem 3.6, Ao, X [[ Yp is fuzzy a-open in [[Y,. Since f is fuzzy
B#ao

semi a-irresolute, f~1 (/\ao x T Yg) = f1(Aay) x ] Xp is a fuzzy semi-open
B#ao ’ B#ao
set in [ X, and hence by Theorem 3.5, f;ol (M) is a fuzzy semi-open set in X,,.

This shows that f,, is fuzzy semi a-irresolute. Hence the theorem is proved. g

Definition 3.2.  Let (X,7T) be any fuzzy topological space and let A be any
fuzzy set in X. Then A is called a dense fuzzy set if cl A = 1 and ) is called a nowhere
dense fuzzy set if intcl A = 0.

Theorem 3.8. If a function f: (X,T) — (Y, S) is fuzzy semi a-irresolute, then
F~Y(\) is fuzzy semi-closed in X for any nowhere dense fuzzy set A\ of Y.

Proof. Let A be nowhere dense fuzzy set in Y. Then intclA = 0. Now 1 —
int(cl(A) =1 = cl(1 —cl(A)) =1 = cl(int(1 — X)) = 1. Since int 1 = 1, we have
int(cl(int(1 — A))) = int1 = 1. Therefore 1 — A < intclint(1 —A\) = 1. Then 1 — A
is a fuzzy a-open set in Y. Since f is fuzzy semi a-irresolute, f~! (1 — \) is a fuzzy
semi-open set in X. Consequently, f~*(1 —\) = 1 — f~1()\) is a fuzzy semi-open set
in X. Hence f~!()\) is fuzzy semi-closed set in X. O

Theorem 3.9. The following assertions hold for functions f: X — Y and g:
Y — Z:
(a) If f is fuzzy irresolute and g is fuzzy semi a-irresolute, then g o f is fuzzy semi
a-irresolute.
(b) If f is fuzzy semi-continuous and g is fuzzy strongly a-irresolute, then g o f is
fuzzy semi a-irresolute.
(¢c) If f is fuzzy semi a-irresolute and g is fuzzy strongly a-continuous, then g o f
is fuzzy irresolute.
(d) If f is fuzzy strongly a-continuous and g is fuzzy semi a-irresolute, then g o f
is fuzzy a-irresolute.

Proof. (a)Let u be a fuzzy a-open set in Z. Since g is fuzzy semi a-irresolute,
g~ (p) is fuzzy semi-open in Y. Now (go f)~1(u) = f~ (g7 (n)), since f is fuzzy
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irresolute. Then f~!(g~1(u)) is fuzzy semi-open in X and g~!(u) is fuzzy semi-open
in Y. Hence (g o f) is fuzzy semi a-irresolute.

(b) Let i be fuzzy a-open in Z. Since g is fuzzy strongly a-irresolute, g~'(u) is
a fuzzy open set in Y. Now (go f)~'(u) = f~ (g~ (u)). Since g~'(p) is a fuzzy
open set in Y and f is fuzzy semi-continuous, we conclude that f~1(g=1(u)) is fuzzy
semi-open in X. Hence (g o f) is fuzzy semi a-irresolute.

(c) Let u be any fuzzy semi-open set in Z. Since g is fuzzy strongly a-continuous,
g () is fuzzy a-openin Y. Now (go f) 1 (u) = f~1(g71(n)), since g~ (u) is fuzzy
a-open in Y and f is fuzzy semi a-irresolute. Hence f~1(g~!(u)) is fuzzy semi-open
in X. Hence (g o f) is fuzzy irresolute.

(d) Let u be any fuzzy a-open set in Z. Since g is fuzzy semi a-irresolute, g~ (u)
is fuzzy semi-open in Y. Now (go f)~ ' (i) = f~*(g~! (u)). Since gt (u) is fuzzy
semi-open in Y and f is fuzzy strongly a-continuous, f (g~ 1(u)) is a fuzzy a-open
set in X. Hence (g o f) is fuzzy a-irresolute. O
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