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Abstract: The aim of this paper is to introduce fuzzy IPSO-irresolute
Junction in fuzzy topological spaces, and study its properties and its rela-
tionship with other functions.
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1.Introduction and Preliminaries

The theory of fuzzy continuity not only is an significantly basic theory of
fuzzy topology and fuzzy analysis but also has wide applications in some other
aspects. Fuzzy continuity and many of its weaker forms and stronger forms have
been richly studied. In [3,2], the concepts of fuzzy pre-semi-irresolute function and
fuzzy strongly pre-semicontinuous function were introduced, respectively. In this
paper, we introduce a new class of function, called fuzzy IPSO-irresolute function.
It is stronger forms of fuzzy pre-semi-irresolute function and fuzzy strongly pre-
semicontinuous function.

Throughout the paper by (X, d) or simply by X we mean a fuzzy topological
space in the Chang’s[4] sense, briefly fts. A%, A=, A,, A_ and A’ denote the interior,
closure, semiinterior, semiclosure and complement of fuzzy set A, respectively. A
fuzzy set A in X is called pre-semiopen iff A < (A™),, and pre-semiclosed iff
A > (A°)-[1]. PSO(X) and PSC(X) denote the family of pre-semiopen sets
and family of pre-semiclosed sets of an fts X, respectively. The Ay = U{B :
B € PSO(X),B < A} and A. = N{B: B € PSC(X),A < B} are called the
pre-semiinterior and pre-semiclosure of fuzzy set A, respectively.

Since the union (intersection) of any two fuzzy pre-semiclosed (pre-semiopen)
sets need not be a pre-semiclosed (pre-semiopen) set[1], A € PSC(X) and B €
PSC(X) do not necessarily lead to AU B € PSC(X). Let
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UPSC(X)={A € PSC(X) : for each B € PSC(X),AUB € PSC(X)}
IPSO(X) = {A € PSO(X) : for each B € PSO(X),AN B € PSO(X)}.
Clearly, 6 C IPSO(X) C PSO(X).

)

Definition 1.1(3]. A function f : (X,6) — (Y,7) is said to be fuzzy Pre-semi-
irresolute if f~!(B) € PSO(X) for each B € PSO(Y).

Definition 1.2[2]. A function f : (X,d) — (Y,7) is said to be fuzzy strongly
pre-semicontinuous if f~'(B) € IPSO(X) for each B € .

2. Fuzzy IPSO-irresolute Functions

Definition 2.1. A function f : (X,6) — (Y,7) from an fts (X,6) to another
fts (Y,7) is said to be fuzzy IPSO-irresolute if f~1(B) € IPSO(X) for each
B e PSO(Y).

Theorem 2.2. A function f : (X,d) — (Y,7) is fuzzy IPSO-irresolute iff
F~Y(B) € UPSC(X) for each B € PSC(Y).

Theorem 2.3. Let f : (X,0) — (Y,7) be a fuzzy IPSO-irresolute function.
Then:

(1) f(A~) < (f(A))~ for each fuzzy set A in X.
(2) (f"YB))~ < f7YB.) for each fuzzy set Bin Y.
(3) fH(Ba) < (f~Y(B))a for each fuzzy set Bin Y.

(4) For each fuzzy point z, in X and each B € PSO(Y) with f(z,) € B,
there exists an A € IPSO(X) such that z, € A and f(A) < B.

Proof. (1): Let A be a fuzzy set in X. Then (f(A4)). € PSC(Y). Since f
is fuzzy IPSO-irresolute, f~1((f(4))~) € UPSC(X), and

AL S (FTH(A)~ < (FHF(A)D)~ = FTHF(A))N).
Thus, f(A.) < fFH((f(A)~) < (F(A)~

(2): Let B be a fuzzy set in Y. By (1), f((f~1(B))~) < (ff*(B))~ < B..
Thus, (f7(B))~ < f7f((f1(B))~) < f"l(B )-

(3): Let BbeafuzzysetinY. By (2), f~1((B)~) = (Ff 1(B"))~ = (f Y(B)))w.
Hence, f~'(Ba) = f~1(((B)~)") = (f~ ((B’)~)' < (((FHB))) = (FH(B))a-

(4): Let f be fuzzy IPSO-irresolute, z, be a fuzzy point in X and B € PSO(Y)
such that f(za) € B. Then z, € f~'(B). Let A = f~}(B), then A € IPSO(X).



We have f(A) = ff*(B) < B.

Theorem 2.4. Let f : (X,d8) — (Y,7) be a fuzzy IPSO-irresolute function,
and one-to-one and onto. Then (f(A4))a < f(Aa) for each fuzzy set A in X.

Proof. Let f be fuzzy IPSO-irresolute and A be any fuzzy set in X. Then
FH(f(A))a) € IPSO(X). By Theorem 2.3 and the fact that f is one-to-one,
we have f1((f(A))a) < (f71f(A))a) = Aa. Again, since f is onto, we have
(f(A)a = FFH(f(A)a) < f(An).

Proposition 2.5. Let f: X — Y and g : Y — Z be functions. The follow-
ing statements are valid:

(1) If f is fuzzy IPSO-irresolute and g is pre-semi-irresolute, then gf is fuzzy
IPSO-irresolute.

(2) If f is fuzzy IPSO-irresolute and g is pre-semicontinuous, then gf is fuzzy
strongly pre-semicontinuous.

Theorem 2.6. Let f: X; — X, and g : X3 — X4 be fuzzy IPSO-irresolute.
Then the product f x ¢g: X; X X3 — X3 x Xy is fuzzy PS-irresolute.

Proof. Let B = U(A; x B;), where the A; € PSO(X;) and B; € PSO(Xy).
B € (X2 x X4). Then
(f % 9)H(B) = (f x 9)"(U(A: x By))
= U(f x 9)7'(Ai x B))
— U(FH(A) x g7 (By).
That (f x g)™}(B) € PSO(X; x X3) follows from Theorem 1.6 and 1.7 in [1].
Thus, f x g is fuzzy PS-irresolute.

Clearly, the following statements are valid:
fuzzy pre-semi-irresoluteness

/

fuzzy IPSO-irresoluteness

N\

fuzzy strong pre-semicontinuity
None of the converses need to be true. We give the following examples.

Example 2.7. Let X = {z,y,2} and A, B,C be fuzzy sets in X defined as



follows:

A(z) =02, A(y) =04, A(z)=0.5;

B(z) =08, B(y)=08, B(z)=0.6;

C(z)=03, C(y) =02 C(2)=04.
Then 6 = {0,A,B,1} and 7 = {0,B,1} are fuzzy topologies on X. Let f :
(X,6) — (X,7) be an identity mapping. We can get that PSO(X,7) = {D :
D #£ B'} U {0}. And for every D € PSO(X,1), fY(D) = D € PSO(X,$).
Thus, f is fuzzy pre-semi-irresolute. Because A,C € PSO(X, 1), from the above
we have f~1(A) = A € PSO(X,6), f~}C) = C € PSO(X,d). But in (X,6),
by easy computations it follows that ANC = B’ and B’ £ (B""), = (B'), =0,
ie, ANC ¢ PSO(X,46), so f71(C) = C ¢ IPSO(X,6). Thus, f is not fuzzy
IPSO-irresolute.

Example 2.8. Let X = [0,1] and A, B,C, D be fuzzy sets in X defined as
follows:

A(z) =01,z €[0,1]; B(z) = 0.5, z € [0, 1];
C(z) =04,z € [0,1]; D(z) = 0.7, z € [0, 1].
Then 6 = {0,A,B,1} and 7 = {0,C,1} are fuzzy topologies on X. Let f :
(X,0) — (X, 7) be an identity mapping. Clearly, f is fuzzy strongly pre-semicontinuous.
We can easily get that D € PSO(X, 1), in fact, (D7), = 1, = 1, so D <
(D)o, ie., D € PSO(X,7). But in (X,8), D £ (D), = (4), = B, ie,
D ¢ PSO(X,$). Hence, f~Y(D) = D ¢ IPSO(X,6). Thus, f is not fuzzy
IPSO-irresolute.
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