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1. Introduction

In 1965 [1], Zadeh introduced the fundamental concept of fuzzy
sets. Since Chang introduced fuzzy sets theory into topology
in 1968 [2], Wong, Lowen, Hutton, Pu and Liu, etc., discussed
respectively various aspects of fuzzy topology [3-6].

In 1991-1993 [7-9], Ying introduced the concept of the
fuzzifying topology with the sematic method of continuous
valued logic. In 1994 [10], Park and Lee introduced and dis-
cussed the concepts of fuzzy semi-preopen sets and fuzzy semi-
precontinuous mappings. Also, in 1994 Kumar [11,12] studied
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the concepts of fuzzy pairwise «-continuity and pairwise pre-
continuity and studied the concepts of semiopen sets, semi con-
tinuity and semiopen mappings in fuzzy bitopological spaces.
In 1999 Khedr et al. [13], introduced the concepts of semi-open
sets and semi-continuity in fuzzifying topology.

The study of bitopological spaces was first initiated by Kelley
[14] in 1963. In 2003 Zhang and Liu [15], studied the concept
of fuzzy 6,; j-closed, 6; ;,-open sets in fuzzifying bitopological
spaces. Also in [16], Gowrisankar et al. studied the concepts of
(i,j)-pre open sets in fuzzifying bitopological spaces.

The structure of this paper is organized as follows: In
Section (3) we study fuzzy continuity, open mapping in fuzzi-
fying bitopological spaces and we introduce some results. In
Section (4) we study a-open set in fuzzifying bitopological
spaces and we introduce the relationship between this set and
preopen (resp. semiopen) sets. In Section (5) we define the con-
cepts of semicontinuity, «-semicontinuity in fuzzifying bitopo-
logical spaces and study the relationship between them. In
Section (6) we define the concepts of fuzzy semiopen mapping,
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«-open mapping, preopen mapping in fuzzifying bitopological
spaces and study the relationship between them.

2. Preliminaries

Firstly, we display the fuzzy logical and corresponding set-
theoretical notations used in this paper:

(1) A formula ¢ is valid, we write = ¢ if and only if [¢p] = 1
for every interpretation.

(2) [-e] =1 —[a][a A B] = min([e],[8]).[« — B] =
min(1,1 — [o] +[B]),

[Vxa(x)] = inficx[a(x)], where X is the universe of dis-
course.

3) [ v B] = [~(—aA=B)]; [ < B] == [(@ —
BYA (B = a)lExa ()] = [(Vx—a())
[ACB] = [Vx(x €e4— x €B)] = inf,cymin(1,1— 4
(x)+ B (x))i[4 = B] := [(4SB) A (BEA)].
;1 s Z?e J(X) and J(X) is the family of all fuzzy sets in X.

4 [@AB] = [~(a — —p)] = max(0,[a] + [B] — 1);

[@VAB] := [-a — B] = min(1,[e] + [B]).

Secondly, we give the following definitions which are used in
the sequel.

where

Definition 2.1 [7]. Let X be a universe of discourse, P(X') is the
family of subsets of X and 7 € J(P(X)) satisfy the following
conditions:

(1) t(X)=1land t(¢) = 1;
(2) forany 4,B,t(AN B) > t(A) A t(B);
(3) forany {4, : 2 € ALt(U;cndi) = NyeaT(A2).

Then 7 is a fuzzifying topological space.
Definition 2.2 [7]. Let (X,7) be a fuzzifying topological space.

(1) The family of all fuzzifying closed sets is denoted by F €
J(P(X)), and defined as follows: A € F .= X ~Ad e,
where X' ~ A is the complement of 4.

(2) The neighborhood system of x € X is denoted by N, €
J(P(X)) and defined as follows:

Ni(4) = Sup, e 47(B).

(3) The closure c/(A) of A C X is defined as follows:
cd(A)(x) =1 = N(X ~ A4).

(4) The interior of 4 € X is denoted by int(A) € I(P(X))
and defined as follows: int(A) = N, (A4).

Definition 2.3 [9]. Let (X,7) and (Y ,0) be two fuzzifying topo-
logical spaces.

(1) A unary fuzzy predicate C € J(YV), called fuzzy conti-
nuity, is given as follows:
feC :=VYuueo— ' er). ie,

= ueiII}(f;’) min(1,1 — o ) + 7 (f~ ).

(2) A unary fuzzy predicate O € J(Y?), called fuzzy open-
ness, is given as follows:
feO  :=VYuuer— f(u) €eo).lie.,

O(/) = inf. min(L1 = 7(0) +0(f@)).

Definition 2.4 [15] . Let (X,7;) and (X,7;) be two fuzzifying
topological spaces. Then a system (X,7;,7,) consisting of a uni-
verse of discourse X with two fuzzifying topologies 7; and 7, on
X is called a fuzzifying bitopological space.

Definition 2.5 [17]. Let (X,71,72) be a fuzzifying bitopological
space.

(1) The family of all fuzzifying (i,j)-semiopen sets, denoted
by st ;) € J(P(X)), is defined as follows:
Aest; = Vx(xe A— x ecl;(intj(4))),ie,
57,y (A) = infie ¢l (int;(A)) (x).

(2) The family of all fuzzifying (i, j)-semiclosed sets, denoted
by sF ;) € J(P(X)), is defined as follows:
A€ SF(I"]*) = X~A4de ST(ijy-

Definition 2.6 [17]. Let (X,7y,72) be a fuzzifying bitopological
space and x € X.

(1) The (i,j)-semi neighborhood system of x is denoted by
sN®) € 3(P(X)) and defined as
AesN" := AB(Be st ; AxeBC A),ie,

SN (A) = sup,cpe 45T, (B).

(2) The (i,j)-semi derived set sd; ;,(A) of A4 is defined as fol-
lows:

x €sdij(Ad) = VBB e sN™ — BN (4~ {x}) #
é),
i.C., Sd(,'.j) (A)(X) = inme(AN(x)):(p(l — SNg’j) (B))

(3) The Fuzzifying (i,j)-semi closure of 4 C X, is denoted
by scl(; j,(A) and defined as follows:
xesclip(Ad) ;= VB(BD2A)A(BesF ;) — xe
B),

i.e, scl i ) (A)(x) = infygpou (1 — sF ) (B)).

(4) The (i,j)-semi interior of 4 € X is defined as follows:
sint ;) (A)(x) = sN&(A4).

(5) The (i,/)-semi exterior of A C X is defined as follows:

X € S@Xl‘(,',j)(A) = Xec Sl.nt(,',j)(X ~ A), i.e.,
S(:’xl(,'!j)(A)(X) = Sl.}’ll‘(i’j)(X ~ A)(X)

(6) The (i,/)-semi boundary of A C X is defined as follows:
X € Sb(,',j) (A) = (x ¢ Sl.}’ll‘([’j) AN (x ¢ Slhi’ll‘(,',j) (X ~
A4)),
ie., sb j(A)(x) = min(1 — sint ; j(A)(x),1 —
Sl’nt(,"j)(X ~ A)()C))

Definition 2.7 [16]. Let (X,71,72) be a fuzzifying bitopological
space. The family of fuzzifying (i,j)-preopen sets, denoted by
DT ) € I(P(X)), is defined as follows:

A e prij = Vx(x € A — x einti(cl;(4))).1e,

Pprij(A) =infcyint;(clj(A))(X).

Definition 2.8 [16] . Let (X,71,7;) and (X,01,02) be two
fuzzifying bitopological spaces. A unary fuzzy predicate
PC jy € J(YX), called fuzzy precontinuity, is given as follows:
PCiH(f) == Yv(veo; — f7L(v) € prajy). ie,

PCi,(f) = Vei}r}(fy : min(1,1 — o;(v) + pri (' ().
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