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Abstract. The concept of fuzzy pairwise almost strongly precontinuous mappings has
been introduced and studied. Their properties and relationships with other classes of early
defined weaker forms of fuzzy pairwise continuous mappings has been investigated.

1. INTRODUCTION

The concept of fuzzy set was introduced by Zadeh in his classic paper [8]. Chang
[2] first introduced the fuzzy topological spaces by using the fuzzy sets. Kandil [3]
introduced and studied the notion of fuzzy bitopological spaces as a natural general-
ization of fuzzy topological spaces. Recently, Kumar [6,7] defined the (7;, 7;) — fuzzy
semiopen (semiclosed) sets, (7;, 7;) — fuzzy preopen (preclosed) sets and (7;, 7;) — fuzzy
strongly semiopen (semiclosed) sets. Continuing his work, Kumar [6,7] defined the
fuzzy pairwise semicontinuous mappings, fuzzy pairwise precontinuous, fuzzy pair-
wise strongly semicontinuous mappings. The author [4] defined the concept of fuzzy

pairwise strongly precontinuous mappings.
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In this paper, we will define the concept of fuzzy pairwise almost strongly pre-
continuous mappings. We will establish their properties and relationships with other

classes of early defined weaker forms of fuzzy pairwise continuous mappings.

2. PRELIMINARIES

A triple (X, 71, 72) consisting of a nonempty set X with two fuzzy topologies 71 and
79 on X is called a fuzzy bitopological spaces, shortly fbts. Throughout this paper, the
indices i and j take values in {1,2} and ¢ # j. For a fuzzy set A of a fbts (X, 7, 72) ,
71— int A and 7;— ¢l A means, respectively, the interior and closure of A with respect

to the fuzzy topologies 7; and 7;.

Definition 2.1 [4,6,7] Let A be a fuzzy set of a fbts X . Then A is called

(1) a (1;,7;) — fuzzy semiopen set if and only if there exists 7, — fuzzy open set U
such that U < A < 1; — clU;

(2) a (7, 7;) — fuzzy preopen set if and only if A < 1, —int(1; — clA);

(3) a (1;,7j) — fuzzy strongly semiopen set if and only if A < 7, — int(1; — cl(1; —
intA));

(4) a (7, 7;) — fuzzy semipreopen set if and only if A <1, — cl(1; — int(1; — clA));

(5) a (7, 7;) — fuzzy strongly preopen set if and only if A < 7, —int((7j,7;) — pclA);

(6) a (7, 7;) — fuzzy reqular open set if and only if A= 1, — int(1; — clA).

The family of all (7;,7;) — fuzzy semiopen sets, (7;,7;) — fuzzy preopen sets,
(73, 7j) — fuzzy strongly semiopen sets, (7;, 7;) — fuzzy semipreopen sets, (7;, 7;) — fuzzy
strongly preopen sets and (7;, 7;) — fuzzy regular open sets of a fbts (X, 7, 72) will be
denote by (7, 7;) — FSO, (1, 7;) — FPO, (7, 7;) — FSSO, (7, 7;) — FSEPO, (7, 7;) —
FSPO and (7, 7j) — FRO respectively.

Definition 2.2 [5,7,8] Let A be a fuzzy set of a fots X. Then A is called
(1) a (13,7j) — fuzzy semiclosed set if and only if A® is a (7;,7;) — fuzzy semiopen
set;

(2) a (1;,7;) — fuzzy preclosed set if and only if A® is a (7;,7;) — fuzzy preopen set;



195

(3) a (1;,7;) — fuzzy strongly semiclosed set if A® is a (1;,7;) — fuzzy strongly
semiopen set;

(4) a (1;,7;) — fuzzy semipreclosed set if A® is a (73, 7;) — fuzzy semipreopen set;

(5) a (7, 7;) — fuzzy strongly preclosed set if and only if A® is a (7;,7;) — fuzzy
strongly preopen set;

(6) a (7, 7j) — fuzzy reqular closed set if and only if A® is a (7;,7;) — fuzzy regular

open set.

Similary, the family of all (7;, 7;) — fuzzy semiclosed sets, (7;,7;) — fuzzy preclosed
sets, (7, 7;) — fuzzy strongly semiclosed sets, (7;,7;) — fuzzy semipreclosed sets,
(75, 7j) — fuzzy strongly preclosed sets and (7;,7;) — fuzzy regular closed sets will
be denote by (7;,7;) — FSC, (n,7;) — FPC, (7, 7;) — FSSC, (1;,7;) — FSEPC,
(1;,7;) — FSPC and (7;, 7;) — FRC, respectively.

Definition 2.3 [4,6,7] A mapping [ : (X, 71,72) — (Y,n1,m2) from a fbts X into a
fbts Y s called
(1) a fuzzy pairwise semicontinuous if f~H(B) is a (7;,7;) — fuzzy semiopen set of
X for each n; — fuzzy open set B of Y;
(2) a fuzzy pairwise precontinuous if f~1(B) is a (7;,7;) — fuzzy preopen set of X
for each n; — fuzzy open set B of Y;
(3) a fuzzy pairwise strongly semicontinuous if f~1(B) is a (7;,7;) — fuzzy strongly
semiopen set of X, for each n; — fuzzy open set B of Y;
(4) a pairwise semiprecontnuous if f~(B) is a (7, 7;) fuzzy semipreopen set of X,
for each n; — fuzzy open set B of Y ;
(5) a fuzzy pairwise strongly precontinuous if f~1(B) is a (7i,7;) fuzzy strongly
preopen set of X, for each fuzzy n;— open set B of Y;
(6) a fuzzy pairwise strong precontinuous irresolution if f~(B) is a (i, 7;) — fuzzy

strongly preopen set of X, for each (1;,7;) — fuzzy strongly preopen set B of Y.

Definition 2.4 [1] A fuzzy set A of a fbts X is called fuzzy (1;,7;) - — open if and
only if there exists fuzzy (7;,7;) — reqular open sets Ay, k € I such that A = VyerAy.
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Definition 2.5 [1] A fuzzy set A of a fbts X is called fuzzy (1;,7;) - 6— closed if and
only if A® is a fuzzy (1;,7;) - 6— open set.

Definition 2.6 Let A be a fuzzy set of a fbts (X, 1, 72). Then,
(15, 7)) —intsA = {B | B< A, Be(r,7)— FRO}
is called the fuzzy (1;,7;) — 6 — interior of A.
(13, 7;) — clsA = {B | B> A,B € (r,75) — FRC’}

is called the fuzzy (1;,7;) — 6 — closure of A.

3. FUZZY PAIRWISE ALMOST STRONG PRECONTINUITY

Definition 3.1 A mapping f : (X, 7,72) — (Y,m,n2) from a fbts X into a fbts'Y
is called fuzzy pairwise almost strongly precontinuous if f~*(B) is a (1i,7;) — fuzzy

strongly preopen set of X for each (n;,m;) — fuzzy reqular open set B of X.

Remark 3.1. Let f : X — Y be a mapping from a fbts X into a fbts Y. If f
is fuzzy pairwise strongly precontinuous, then f is a fuzzy pairwise almost strongly
precontinuous mapping. The following example shows that the converse statement

may not be true.

Example 3.1. Let X = {a,b,c} and A, B,C and be fuzzy sets of X defined as

follows:
A(a) =0,5  A(b)=0,3 A(c) =0,6;
B(a) =0,3 B(b) =0,4 B(c) =0,3;
C(a) =0,5 C(b) =0,5 C(c) =0,6.

If weput m =m={0,B,AVB,1}, m =n,={0,A,B,ANB,AV B,1} and
f=id: (X,m,7) — (Y,n1,m2) we conclude that f is fuzzy pairwise almost strongly

precontinuous but f is not fuzzy pairwise strong precontinuous mapping.

Theorem 3.1 Let f: (X, 1, m2) — (Y,n1,1m2) be a mapping from a fbts X into a fbts

Y. Then the following statements are equivalent:
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(i) f is a fuzzy pairwise almost strongly precontinuous mapping;
(ii) f~(B) is a (1:,7;) — fuzzy strongly preclosed set of X for each (ni,n;) — fuzzy
reqular closed set B of Y;
(iii) (7i,75) — spel f~H(n; — cl(n; — int B)) < f~Y(B) for each n; — fuzzy closed set B
of Y;
(iv) f~YB) < (7i,7;) — spint f 1 (n; — int (n; — clB)), for each n; — fuzzy open set B
of Y;
(v) f~HB) < (7i,75) — spint f~*(n; — int (n; — cl(n; — int B))) for each (7;,7;) fuzzy
strongly semiopen set B of Y;
(vi) (75,7;) — spel f~1(n; — cl(n; — int (n; — clB))) < f~YB), for each (1, 7;) — fuzzy
strongly semiclosed set B of Y;
(vii) (7i,7;) — spel f~1(n; — cl(n; — int B)) < f~Y(B), for each (1i,7;) — fuzzy preclosed
set B of Y;
(viii) f~Y(B) < (7, 7;) — spint f~*(n; — int (n; — clB)), for each (7i,7;) — fuzzy preopen
set B of Y;
(iz) (1;,7;) — spel f~1(n; — cl(n; — int (n; — clB))) < f~1(n; — clB), for each fuzzy set
B ofY;
(x) f~ (i —int B) < (1, 7;) — spint f~*(n; — int (n; — cl(n; — int B))), for each fuzzy
set B of Y;

Proof. (i) = (i7) Let B be any (n;,n;) — fuzzy regular closed set of fbts Y. Then
B¢ is a (n;,m;) — fuzzy open set of fbts Y. By assumption and the Definition 3.1
we obtain that f~'(B¢) is a (7;,7;) — fuzzy strongly preopen set of fbts X. From
f7H(B) = (f1(B))" it follows that f~(B) is a (7, ;) — fuzzy strongly preclosed set
of fhts X.

(i1) = (ii1) Let B be any n; — fuzzy closed set of fbts Y. Then n; —cl(n; —int B) <
B, so f~'(n; — cl(n; — int B)) < f~'(B). Since n; — cl(n; — int B) is a (m;,n;)-
fuzzy regular closed set, by assumptions it follows that f~!(B) is a (7;,7;) — strongly
preclosed set. Hence (73, 7;) — spel f~1(n; — cl(n; — int B)) < f~1(B).

(73i) = (iv) It can be proved by using the complement.
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(iv) = (v) Let B be any (n;,n;) — fuzzy strongly semiopen set of fbts Y . Then
B <n; —int(n; — cl(n; —int B)), so f*B < f~'(n; — int (n; — cl(n; — int B)). Since
n; — int (n; — cl(n; — int B)) is any n; — fuzzy open set, by the assumption it follows
that

f7H i = int (1; — cl(n; — int B)))
< (7, 75) — spint f~1(n; —int (n; — el(; — int (1; — cl(m; — int B)))))
= (7i,7;) — spint £~ (n; — int (n; — cl(n; — int B))).
(v) = (vi) It can be proved by using the complement.
(vi) = (vii) Let B be any (n;,n;) — fuzzy preclosed set of fbts Y. Then B >
ni — cl(n; —int B), so f~Y(B) > f~'(n; — cl(n; — int B)). Since n; — cl(n; — int B) is a

(n:,m;) — fuzzy strongly semiclosed set, by the assumptions it folows that
fYB) > f(c(int B))

> (7, 75) —spel fH(n; — cl(n; — int (; — cl(n; — cl(n; — int B)))))
> (7, 71;) —spel f~H(n; — cl(n; — cl(n; — int B))).

V

(vii) = (viit) It can be proved by using the complement.
(viii) = (iz) Let B be any fuzzy set of fbts Y. Then n; —int B¢ is a (7;, 7;) — fuzzy

preopen set, so
f7 (i — int B€) < f7H(m — int (n; — cl(n; — int B))) < ' (n; — ¢l B).

(iz) = (z) It can be proved by using the complement.
(x) = (i) Let B be n;— regular open set of fbts Y. Then

FUB) = N —intB) <
< spint f~1(m; — int (n; — cl(n; — int B)))
= (7, 7;) — —spint f1(B),
so f~Y(B) is a (73, 7;) — fuzzy strongly preopen set of X. Hence f is fuzzy pairwise

almost strongly precontinuous. O

Theorem 3.2 Let f : (X, 7, m2) — (Y,n1,12) be a mapping from a fbts X into a fbts

Y. Then the following statements are equivalent:
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(i) f is a fuzzy pairwise almost strongly precontinuous mapping.
(ii) (13,7;) —spel f~HB) < f~Y(n; — clB), for each (n1,m2) — fuzzy semiopen set B
of Y.
(i) [~ (n; — int B) < (73, 7;)—spint f~1(B), for each (n;,n;) — fuzzy semiclosed set
B ofY.
(w) Y — int B) < (73, 75)—spint f~H(B), for each (ni,n;) — fuzzy semipreclosed
set B of Y.
(v) (13,75) = spel f7H(B) < f~Y(m; — clB), for each (n;,n;) — fuzzy semipreopen set
B of Y.

Proof. (i) = (it) Let B be any (1;,n;) — fuzzy semiopen set of fbts Y. Then
B <mn;—cl(n; —int B), so f~4(B) < f~(n; —cl(n; —int B)) . Since n; — cl(n; —int B)
is a (n;,m;) — fuzzy regular closed set, by the assumptions it follows that f~(B) is a
(7i,7;) — strongly preclosed set. Hence (7;,7;) — spel f~1(n; —cl(n; —int B)) < f~(n;—
clB).

(77) = (i7i) It can be proved by using the complement.

(i13) = (iv) Let B be any (n;,n;) — fuzzy semipreclosed open set of fbts Y. From
B > n;—int (n; —cl(n;—int B)) it follows that n,—int B > n;—int (n; —cl(n; —int B)), so

n; —int B is a (n;,n;) — fuzzy semiclosed set. According to the assumption we get
f (i —int B) < (75, 7j) — spint f ' (n; — int B) < (73, 7;) — spint £ '(B).

(iv) = (v) It can be proved by using the complement.

(v) = (i) Let B be any (n;,n;) — fuzzy regular closed set of fbts Y. Then B is a
(i, m;) —fuzzy semipreopen set. From the assumption we get f~(n;—clB) > spcl f~1(B),
so f~Y(B) is a fuzzy strongly preclosed set. Hence f is a fuzzy pairwise almost strongly

precontinuous. O

Corrolary 3.3 Let f: (X, 11,72) — (Y,m,n2) be a fuzzy almost strongly precontinu-
ous mapping from a fbts X into a fots Y. Then the following statements holds:

(i) (7i,7j) -spel f~H(B) < f~1(n; — clB), for each n;—fuzzy open set B of Y.
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(ii) = (n; — int B) < (73, 7;)— spint f~1(B), for each n,— fuzzy closed set B of Y.

The following theorem gives some local characterizations of the fuzzy almost strongly

precontinuous mappings.

Theorem 3.4 Let f : (X, 7, 72) — (Y,n1,m2) be a mapping from a fbts X into an

fbts Y. Then the following statements are equivalent:

(i) f is a fuzzy pairwise almost strongly precontinuous mapping.

(ii) for each fuzzy singleton x, of X and n;— fuzzy open set B contain f(x,), there
exists fuzzy strongly preopen set A of X containing x, such that f(A) < n; —
int(n; — clB).

(111) for each fuzzy singleton x, of X and (n;,n;) — fuzzy regular open set B containing
f(xa) there exists (1;,7;) — fuzzy strongly preopen set A of X containing x, such

that f(A) < B.

Proof. (i) = (iii) Let f be n; — fuzzy pairwise almost strongly precontinuous, x, be
a fuzzy singleton of X and let B be an n;— fuzzy open set of Y such that f(z,) < B.
Then
zo < f7UB) < (7,7;) —spint £~ (n; — int (n; — clB)).

Let

A = (73, 7;) — spint f~(n; — int (n; — clB)).
Then A is a (7;, 7;) — fuzzy strongly preopen set and

f(A) = f((ri,7;) —spint [~ (n; — int (n; — cIB))

< SN =it (nj — elB)) < i — int (n; — clB)).

(i1) = (iit) Let z,, be a fuzzy singleton of X and let B be a (n;,7n;) — fuzzy regular
open set of Y containing f(z,). Then B is a n; — fuzzy open set. According to
the assumption there exists a (7;, 7j) — fuzzy strongly preopen set A of X containing
x4 such that f(A) <mn; —int (n; — clB) = B.

(14i) = (i) Let B be a (n;,n;) — fuzzy regularly open set of Y and let =, be a fuzzy
singleton of X such that z, < f~'(B). According to the assumption there exists a
(75, 7;) -fuzzy strongly preopen set A of X such that z, < A and f(A) < B. Hence

To <A (A < fUB)
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and

To < A= (1,1;) —spint A < (1;,7;) — spint f_l(B).

Since x, is arbitrary and f~!(B) is the union of all fuzzy singletons of f~!(B),
f71(B) < (7, 7;) —spint f~*(B). Thus f is fuzzy pairwise almost strongly precontin-

uous mapping. O

Theorem 3.5 Let f: (X, 1, m) — (Y,n1,1m2) be a mapping from a fbts X into a fbts
Y . Then the following statements are equivalent:
(i) fis a fuzzy pairwise almost strongly precontinuous mapping.
(ii) f~(B) is a (1i,7;) — fuzzy strongly preopen set of X , for each (n;,n;) — fuzzy
0 — open set B of Y .
(iti) f~1(B) is a (1i,7;) — fuzzy strongly preclosed set of X , for each (n;,n;) — fuzzy
0 closed set B of Y .
(w) f((1;,7;) — spcl A) < (ni,m;) — cls f(A), for each fuzzy set A of X .
(v) (13,75) = spel f~HB) < f~((ni,n;) — clsB), for each fuzzy set B of Y .
(vi) [~ ((ni,my) — intsB) < (1,7;) — spint f~H(B), for each fuzzy set B of Y .

Proof. (i) = (ii) Let B be any (n;,n;) — fuzzy 6 — open set of Y . Then B = V1B,

where B, is a (1;,7;) — fuzzy regular open set of Y, for each a € I. From

F7H(B) = [~ (VaerBa) = Vaer [ (Ba)

it follows that f~*(B) is a (m,7;) — fuzzy strongly preopen set as a union of
(75, 7j) — fuzzy strongly preopen sets.

(i1) = (iii) Can be proved by using the complement.

(i17) = (iv) Let A be any fuzzy set of X . Then (n;,7;) — clsf(A) is a
(ni,m;) — fuzzy 6— closed set of Y . According to the assumption f~*((n;,n;)—cls f(A))

is a (7;, 7;) — fuzzy strongly preclosed set of X . Hence

(1i,7j) —spcl A < (7i,75) —spel f7H(f(A))
< (Tz‘,Tj) —SPCIf_l((Th‘,T)j) —cl(;f(A))
= (i, my) — clsf(A)).
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f((7i,75) —spcl A) < (m;,m;) — cls f(A).

(iv) = (v) Let B be any fuzzy set of Y . From the assumption it follows that

(1i,75) —spel fH(B) < f f (7, 15) —spel f7H(B) < f~1(mi,m;) — clsB.

(v) = (vi) Can be proved by using the complement.
(vi) = (i) Let B be any (n;,n;) — fuzzy regular open set of ¥ . Then
B = (n;,n;) —int sB. According to the assumption

f4B) = f((mmy) — int;B)
< (7, 7;) — spint f~YB)
< f7H(B).
Hence f~'(B) = (;, 7j) —spint f~1(B), so f~Y(B) is a (1, 7;) — fuzzy strongly preopen

set. Thus f is a fuzzy pairwise almost strongly precontinuous mapping. O

Theorem 3.6 Let [ : (X, 7,72) — (Y,n1,m2) be a bijective mapping from a fbts
X into an fbts'Y . The mapping f is a fuzzy pairwise almost strongly precontinuous
if and only if

(mi,my) —intsf(A) < f((1i,75) — spint A),

for each fuzzy set A of X .

Proof. We suppose that f is fuzzy pairwise almost strongly precontinuous. Then
F ((niym;)— intsf(A)) is a (7, 7;) — fuzzy strongly preopen set of X , for any fuzzy
set A of X . Since f is injective, from Theorem 3.5 it follows that

f=H(nismg) — int s f(A)) = (7, 7;) — spint [~ ((n;, 1) — int 5 f(A))
< (m,7;) —spint ! f(A)
= (7, 7j) — spint A.
Again, since f is surjective, we obtain

(mi,m;) —intsf(A) = (n,m) — ff " ((mi,n;) — intsf(A))
f((7;,7j) — spint A).

IN
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Conversely, let B be any (1;,m;) — fuzzy § — open set of Y . Then (n;,n;) —
int ;B = B. According to the assumption,
f((ri,75) —spint f7H(B)) > (ms,my) — intsf f~(B)
(mi,m;) — int 5B
= B.

Thus implies that
FH (7, 7) — spint f7H(B)) = f7H(B).

Since f is injective we obtain

(73, 73) = spint f(B) = f 7' f((73,73) — spint f~1(B)) = f(B).
Hence
(1i,7;) — spint fH(B) = f~H(B),
so f71(B) is a (7, 7;) — fuzzy strongly preopen set.

Thus f is a fuzzy pairwise almost strongly precontinuous mapping. O

Definition 3.2 A mapping [ : (X, 71,72) — (Y, m1,m2) from a fots X into a fots Y is
called
(1) fuzzy pairwise almost precontinuity if f~'(B) € (m,7;) — FPO for each
B e (ni,n;) - FRO
(2) fuzzy pairwise almost strong semicontinuity if f~*(B) € (7, 7;) — FSSO for each
B € (n;,m;) - FRO
(3) fuzzy pairwise almost semicontinuity if f~'(B) € (7i,7;) — FSO for each
B € (n;,m;) - FRO.

Theorem 3.7 Let (X1, 79, 7), (Xo,wi,wa), (Y1,m1,m2) and (Ya,01,02) be fbts’s such
that X4 is a product related to Xo. Then the product

fix fo: (X1 X X2,91792) — Y] x (Y1 X 3/2,)\1,)\2)

where Oy, (resp. Ay, is the fuzzy product topology generated by oy, and wy (resp. N and
or) (for k = 1,2) of fuzzy almost strong precontinuous mappings f1 : (X1, 72, 72) —
(Xg,wi,ws) and fo : (Yi,m1,m2) — (Ya,01,02) is a fuzzy pairwise almost precontinuous

mapping.
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Proof. Let B = \/(Ua X Vg), where U, and Vj are 1,— fuzzy open sets of ¥; and

o; — fuzzy open sets of Y5. From
(fix f2)7'(B) = V[fi x f2 7 (Ua x V3)]
= V(i (Ua) x f2(V3))
< \/((Ti, 7;) — spint fit(n; — int (n; — clU,))

X (w;,w;) — spint f5 ' (n; — spint (n; — CZVB))

< V((7i,7) — p spint f; (1 — int (n; — clU,))
X (wi, w;) — pint f5 (i — int (; — clV))
< V((0:,65) — pint (f7 (i — int (; — clUs)))
X fy (s — nt (; = cl(V3))))
< (0:,05) — pint (V(fi7 (i — int (n; — clUs))
x f5 ' (mi — it (n; — clV)))
< (6:,0;) — pint (fi x f2)71(V (s — int (n; — clU,)
xn; — int (i — clVj)))
< (6:,0;) — pint (fi x f2)7H(V (N = int (N — cl(Ua x V3))))

< (6:,05) = pint (i x fo) (A = int (4 = el (V(Ua x Vi)
= (0:,0;) — pint (fy x fo) "L (N\i — int (\; — elB)),

it follows that f; x fy is fuzzy pairwise almost precontinuous mapping. O

Theorem 3.8 Let X, X, Xy be fbts’s and p, : X1 x Xo — X;(k = 1,2) are the
projections of X1 X Xo onto X;. If [+ X — X7 x Xy is a fuzzy parwise almost
strongly precontinuous, then p;f are also fuzzy pairwise almost strongly precontinuous

mappings.

Proof. Follows from the fact that the projection mappings are fuzzy continuous

(pp = (X7 X Xg) = Xi, £=1,2) O

Theorem 3.9 Let f: (X, 71, 72) — (Y,n1,1m2) be a mapping from a fbts X into a fbts
Y. If the graph g : (X, 11,72) — (X X Y, 01,05) of [ is fuzzy pairwise almost strongly

precontinuous, then is fuzzy pairwise almost strongly precontinuous.
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Proof. By Lemma 2.2 of [1] f7Y(B) = 1 A f7}(B) = g *(1 x B), for each
(mi,m;j) — fuzzy regular open set B of Y. Since g is fuzzy pairwise almost precon-
tinuous and 1 x B is a (6;,0; ) — fuzzy regular open set of X x Y, f~1(B) is a (7i,7;) —
fuzzy strongly preopen set of X | so f is fuzzy pairwise almost strongly precontinuous.

O

Theorem 3.10 Let f : (X, 7, m2) — (Y,m,m2) be a fuzzy pairwise strongly preopen
and fuzzy pairwise strongly precontinuous irresolution from a fbts X into a fots Y and

let
g: (Y77717772) - (Z7 01702)
be a mapping from fbts Y into fbots Z. The mapping gf is a fuzzy pairwise almost

strongly precontinuous if and only if g is a fuzzy pairwise almost strongly precontinu-

ous.

Proof. Let gf be a fuzzy pairwise almost strongly precontinuous. Then

g 1(C) = flgf)~1(O)

is a (n;,n;) — fuzzy strongly preopen set of Y, for each (0y,02) — fuzzy regular open
set C of Z. Hence g is a fuzzy almost strongly precontinuous mapping.

Conversely, let g be a fuzzy pairwise almost strongly precontinuous mapping and
let C' be a (01,02) — fuzzy regular open set of Z. From (gf)~'(C) = f~1(g71(C)) it

follows that gf is a fuzzy pairwise almost strongly precontinuous mapping. O
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